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That's the formula of success behind QC f 
Rectangular Port Valves! Because they have a port area 
at least equal to the pipe itself... turbulence and loss 
of head pressure are held to a minimum...even when 
handling heavy slurries and other viscous ladings 


All QC f Cylindrical Lubricated Plug Valves 
both those with rectangular and round port openings 
feature split-second, quarter-turn shut off that meets 


the rigid control requirements in the petroleum, 
natural gas, and processing industries. Maintenance 
is especially low because they are fitted with TEFLON ”® 
gaskets to prevent head leakage, and have no line 

seats exposed to fluid flow 


ACT NOW TO KEEP DOWN VALVE MAINTENANCE COSTS! 
Representatives in 50 Principal Cities. Write for 
Descriptive Catalog 5-WS Q C f Industries, Incorporated, 
Valve Division, 1501 E. Ferry Avenue, Detroit 11, Mich 


in Sewage Treatment 


QCf <5) PLUG VALVES 
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of CLAY PIPE 


This Clay Pipe Sewer in Texas City was 
designed by Joe J. Rady & Co., consulting 


engineers, who also supervised the instal- Provide Modern Sewerage 


lation. The line runs along Galveston Bay. 


At some points it had to be laid in quick- for Galveston County Texas 
’ 


sand six feet below sea level. 

More than 1,700,000 feet of Clay Pipe have been installed in 
Galveston County in the past 18 years to meet the needs of 
expanding industry and a growing population. When Joe J. 
Rady & Co. first began work in Galveston in 1937, only two 
cities in the county had sewerage systems. Today, Clay Pipe 
sewerage systems have been installed in every community of 
1,000 population or more. Referring to infiltration, which has 
always been a big problem in this area, Mr, Rady says: “This 
naturally dictated the exclusive use of Vitrified Clay Pipe, 
which has been specified on each and every sewerage collection 
system.” 


Next time you specify, buy, or install sewer pipe, re- 
member this fact: engineers who handle the big, long- 
range projects specify and recommend Vitrified Clay Pipe. 
CLAY PIPE FITTINGS are It’s guaranteed for 50 years, It never wears out, 
available to help solve 
every installation prob- 
lem. This Cut Curve, for 
example, is available in 
sizes through 36”. 














NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St. N.W., Washington 6, D. C. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
100 N. LaSalle St.. Rm. 2100, Chicago 2, IIL 
206 Connally Bldg. Atlanta 3, Ga. 
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CONTROLLED 


CHLORINATION 


to disinfect 
new mains slow-dissolving 


HTH 


TABLETS 


For economical, effective disinfection of new water mains and extensions, 
a new procedure using HTH Tablets has been developed that eliminates 
the principal objections to other methods. Pioneered by J. R. Rossum, san- 
itary engineer, California Water Service Co., San Jose, Calif., this method 
has been employed on several hundred jobs with exceptional results. 


HTH Tablets are fastened to the interior top of several pipe lengths. Since the HTH Tab- 
of the pipe with hot tar or a suitable gasket lets remain in place and dissolve slowly, the 
coment. When the pipe is filled, density cur- _ disinfectant is not washed to the far end as 
rents generated by the solution of the chem- the main is filled. The table shows how to 
ical carry the hypochlorite solution a distance obtain a minimum chlorine dose of 30 ppm. 


*Recommended number of HTH Tablets to be used per section. 


MATHIESON CHEMICALS 


Warrr and Sewace Works, Reg. U. 8. Patent Off. Published monthly by Scranton Publishing Co., at 5th and Ferry St., Lafayette, Ind 
Entered as second class matter at the post office at Lafayette, Ind., under Act of March 3, 18709. For subscription rates, see Contents Page 
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LITTLE MIAMI SEWAGE TREATMENT PLANT 

first step in Cincinnati, Ohio's program 
to provide modern sewage treatment and 
lisposal facilities. Consulting Engrs.: 
Havens and Emerson, Gen. Contractor: 
james Me¢ Hugh Constr. Co., Inc. 
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FACT: Reliable electrical service 
starts at this city-owned substation, 
adjacent to the plant. Three 333-kva, 
single-phase Westinghouse transform- 
ers step down utility power from 13.2 
kv to 480 volts. 


FACT: Service continuity on the entire 
electrical system stems from this 
Westinghouse switchboard, distribut- 
ing at 480 volts. Air circuit breakers 
protect the circuit and 10 
branch feeders. 


main 











yi 


i 


i* 








FACT: Westinghouse “De-ion®”’ cir- 
cuit breaker panelboards at key distri- 
bution points protect plant's services. 
Westinghouse dry-type transformer, 
top, reduces voltage for lighting 
and instruments. 











FACT: 


Westinghouse distribution equipment serves 
Cincinnati's new sewage treatment plant 


ELECTRICAL SYSTEM DESIGNED TO MATCH LITTLE MIAMI PLANT'S 
ULTIMATE CAPACITY OF 30,000,000 GALLONS A DAY 


FAC T: Dependable power in Cincinnati's Littke Miami Sewage Treat- 
ment Plant is assured by a coordinated installation of three 333-kva trans- 
formers, a 480-volt switchboard, lighting and power panelboards, dry-type 
transformers and motor control... all matched for operating simplicity 


and plant efficiency. 


. ** . . . . . 
FAC T: Positive protection of valuable equipment is provided by using 
Westinghouse circuit breakers throughout the distribution system . . . and 
circuit breakers are safe. 


For the full case history and the Westinghouse team that helped coordi- 


nate it electrically... J-94034 


Call The Man With The Facts . . . the construction 


sales engineer in your nearest Westinghouse office 


you can 6€ SURE... iF its 
Westinghouse © 
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CONCRETE UNITS 


offer many advantages for 
Modern SewageTreatment Works 


Precast concrete units are being used more and 
more in sewage treatment plant facilities. There's 
a good reason. Precast concrete units offer all 
the advantages of conventional concrete con- 
struction—plus speed, economy and easy han- 
dling. Here are typical recent examples: 


FILTER UNDERDRAINS of the six trickling filters 
in the East Providence, R. I. Sewage Treatment 
Plant are precast, reinforced concrete beams (top 
photo). Because of concrete’s great strength they 
could be used as cribbing to support the weight 
of the crushed traprock filter medium. 


DIGESTER COVERS in the East Providence plant 
(second photo) are 2-in.-thick, tongue-and- 
groove precast concrete planks. Since concrete 
resists rotin a damp atmosphere, it was chosen 
over less durable materials. 


Covers for the digester tanks of the Benton 
Harbor-St. Joseph, Mich. Sewage Treatment 
Plant (third photo) are short slabs of precast 
concrete that rest on purlins connecting radial 
girders. Crevices between slabs are calked with 
mastic. Triangular spaces between slabs and 
girders are filled with grout. Covers are 80 ft. in 
dia., rise 3 ft. from the outer edge to the center 


SLUDGE BED PLANKS AND POSTS in Elmira, 
N. Y. Sewage Treatment Plant are precast con- 
crete units (bottom photo), part of a million- 
dollar plant addition. Durable precast concrete 
units can withstand a lifetime of weathering and 
freeze-thaw cycles in such installations. 


Precast concrete construction is moderate in 
first cost, requires little maintenance, serves for 
years. The result is low annual cost, the real 
measure of the economy of any construction. 


For more information, write for a free illus- 
trated booklet, “Sewage Treatment Works.” It is 
distributed only in the United States and Canada. 


PORTLAND CEMENT ASSOCIATION 


Dept. A4-29, 33 West Grand Ave., Chicago 10, Ill. 
A national orgenizetion to improve and extend the uses of portland coment 
and concrete . . . through scientific research and engineering field work 
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CHLORINATION? 


Nothing—when you buy a Fischer & Porter Chlorinator. That's 
true because fool-proof safety features are already engineered 
into this modern, instrument-type chlorinator. 


The F&P Chlorinator is instrument engineered 
from top to bottom to be absolutely safe in any 
emergency—and the safety features respond in- 
stantly. The mechanical design—without hy- 
draulic devices to introduce time lag—make this 
a certainty... 


In the F&P Chlorinator you can take a hammer and shatter 
the flowmeter tube—and the chlorinator shuts down instantly 


In the F&P Chlorinator you can pull the flow setting needle 
valve right out of its socket—and the chlorinator shuts down 
instantly 

In the F&P Chlorinator you can shut off the ejector water 
supply while leaving the chlorine on—and the chlorinator shuts 
down instantly. 


In the F&P Chlorinator a simple series of hand manipulations 
tests each safety component—or shows the reason for mal- 
functioning should it ever occur. 


These safety advantages are yours in the Fischer & Porter 
Chlorinator. They cost you not one penny more at the outset, 
since the F&P Chlorinator is lower in first cost. They avoid 
constant costs of repeated safety tests and checks. They assure 
you against high costs of repairs and maintenance. We don't 
put our safety devices under a bell jar—they are right out in 
the open where you can see and touch them. 


These engineered features—instrument-type engineering — 
make the F&P Chlorinator the safest ever built. And you get 
all these safety features plus ease of operation, dependability 
proven in over 600 operating units, complete corrosion resis- 
tance—everything you should have in a chlorinator—and you 

et them for even less cost in the initial purchase, Write today 
o full information, details on free trial offer, and absolute 
guarantee of satisfaction. 


complele racesd. vedltumerlaliont 
FISCHER & PORTER CO. 


145 Fischer Road Hatboro, Pa. 


18 YEARS SUCCESSFULLY CHLORINE CONTROL EQUIPMENT 
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America’s Largest Standpipe 


(CAPACITY 7,268,000 GALLONS) 


for South Pittsburgh Water Company 


by PITTSBURGH 
‘DES MOINES 


This huge water storage unit evidences typical Pittsburgh-Des Moines 
fine workmanship in shop fabrication and field erection. Measuring 116 
feet in diameter, with a water depth of 95 feet and total capacity of 
7,268,000 gallons, the South Pittsburgh Water Company giant is the 
largest standpipe-type storage tank built in America to date. @ Let us 
quote on your water storage needs. 


PITTSBURGH-DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at 


PITTSBURGH 1418 Neville isiand DES MOINE 


WEWARK industrial Office Bidg DALLAS l 
HICAGO (3 west ational Bank Bldg EATTLE 
LOS ANGELES 48 6399 Wilshire Bivd ANTA CLARA. CAL 








Vode! GLW-0 Loss 
n-Weight Grovi 


metric 


Feeder for 


moaximum rote of 
100 Ibs. per hour 


Model GiW-2 Loss 
n-Weight Grovi 


metric 


Feeder for 


moximum rate of 
4,000 Ibs. per hour 


What does the super-accuracy of Omega 
Loss-In-Weight Gravimetric Feeders really mean 
to the modern water works? To some plants, 
these feeders mean economy . . . the last word 
in the control and conservation of costly water 
treating chemicals. Others pick Omega Loss-In- 
Weight Feeders for safety, knowing that these 
flood-proof feeders provide positive control of 
critical chemicals. Still others select Omega Loss- 
In-Weight Feeders for flexibility, to meet a wide 





Model GLW.! Loss 
in-Weight Gravi 
metric Feeder for 
maximum rate of 


1,000 Ibs. per hour 


When only the 
BEST is good 





enough... 


don’t shop for bargains 


range of raw water conditions and seasonal 
water demands. 

If you are considering up-grading your chemi- 
cal feeding equipment, or installing additional 
feeding capacity, investigate these and other ad- 
vantages of Omega Loss-in-Weight Gravimetric 
Feeders .. . then you'll agree that only the best is 
good enough. Bulletins 30-H12A and 30-K4 give 
complete details — send for your copies today. 
Omega Machine Co., 350 Harris Av., Prov. 1,R. |. 


OMEGA ‘roc iy FEEDERS 


DIVISION OF B-I-F INDUSTRIES, INC. METERS 


BUILDERS (RON FOUNDRY © PROPORTIONEERS, 


INC. © BUILOERS-PROVIDENCE, INC, BI -F F 


Cc 
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The Asiatic elephant is found in shady, 
wooded districts of Southeastern Asia. 
Huge animals that weigh up to 

8,000 pounds and hove a life span of 
about 60 years, they are easily 
domesticated. Many of them are used to 
perform useful labors of lifting and pulling. 
Ordinarily gentle, they become highly 
dangerous when enraged or frightened. 


In good condition after 100 years of 
service, this cast iron water distribution 
main is one of several still functioning 
in New York City. 
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they in common... 


THE ELEPHANT 
AND CAST IRON PIPE...STRENGTH! 


Great strength has made the elephant one of Man’s most useful animals. 
And Cast Iron’s strength . . . shock strength, beam strength, compressive strength, 


make it the world’s most dependable pipe . . . servant of centuries. 


Listed below are some of 
the many water utilities still using cast iron pipe that was installed a century 


or more ago. 


TO DA ¥ © @@ modernized cast iron pipe, centrifugally cast, 


is even tougher, stronger, more uniform. Where needed and specified, it is centrifugally 


lined with cement mortar to assure sustained carrying capacity throughout 


its long years of service. 


CAST IRON PIPE’S PROVED RECORD OF DEPENDABILITY IS UNIQUE 


IN ITS FIELD. 
Cast Iron Pipe Research Association, Thos. F. Wolfe, Managing Director, 


122 So. Michigan Avenue, Chicago 3. 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast tron Pipe Research Associat 


z a & FOR MODERN WATER WORKS OPERATION 
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~», Values to Recognize 


OMA PARK 





..» Horton Watersphere... 


Above, 50,000-gal. Horton Watersphere 
built for Aroma Park, Illinois. The base of 
the Watersphere is used as a pump house. 


Chicago Bridge & Iron Company 


Atlente * Birmingham © Boston © Chicago + Cleveland © Detroit * Heuston 
Los Angeles © New York © Philadelphia © Pittsburgh © Salt Loke City 
Sen Francisco * Seattle * Tule 


Piants in 
S/RMINGHAM, CHICAGO, SALT LAKE CITY end GREENVILLE, PA 
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Here are some values that municipal and 
consulting engineers will be quick to recognize: 
(1) The Horton Watersphere®, a modern 
streamlined structure that provides a dependable 
gravity pressure water supply, striking appearance 
and a minimum surface area to maintain, 
(2) Conkey Sludge Filters, in use dewatering 
over two thousand tons of dry solids from sewage 
and industrial wastes at installations throughout the 
nation. There are other values at CB&I, including 
four completely equipped plants and experienced 
engineering, fabricating and erecting crews. 

Solve your water distribution system and 
industrial wastes disposal problems by writing 
the nearest CB&I office. 


Conkey Sludge Filters 


Above: Conkey Sludge Filters designed for de- 
watering 225 tons of digested elutriated ferric 
chloride flocculated sewage sludge daily at the 
Little Miami Sewage Works, Cincinnati, Ohio. 
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new idea 


in flow 


bat-jeabbacl=babe-hele) a! 


provides automatic sequence control 


we treatment processes and sewage disposal 
plants will find many applications for this new 
addition to the line of Brown flow instruments. Con- 
sisting of a flow recorder with electronic integration, 
this instrumentation initiates control action when- 
ever a specified volume of fluid is transferred. It can 
be used, for example, to start chemical feeders when 
a preset gallonage of water is pumped into a treat- 
ment tank .. . and then to shut off the feeder after 
a pre-determined running time. 


Useful in both batch and continuous operations, this 
instrumentation places on an accurate, automatic 
basis many processes which have always required 
constant attention by operators. It not only elimi- 
nates the danger of human errors, but also frees per- 
sonnel for other more responsible duties. 


@ REFERENCE DATA: Write for instrumentation Data Sheet No. 11.12-1. 


Hone 


Control starts from the integrated measurement 
When a given volume (or poundage) has been trans 
ferred, a timer is actuated to start the related control 
circuit. Many variations are possible, to afford con- 
trol based either on constant feed for a variable time 
duration, or on variable feed. The control instrument 
can be a flow-measuring model; or if transfer of solids 
is involved, any of several systems for continuous 
weighing of materials on conveyors can be utilized 


Your local Honeywell sales engineer will be glad to 
discuss applications to specific problems, with you 
and your consulting engineer. Call him at your nearby 
Honeywell office . . . as near to you as your phone 


MINNEAPOLIS-HONEYWELL REGULATOR Co 


Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


mneywell 


BROWN 





INSTRUMENTS 


HW Fits ow Coutttols. 
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NEW 
Crnold, 0. Bockman 


DISSOLVED OXYGEN ANALYZER 


for continuous measurement! 


The accurate measurement of dissolved oxygen in 
fluid process streams is widely recognized as an 
important control factor in such municipal and 
industrial operations as sewage and water treatment 

waste disposal . . . petro-chemical and chemical 
and many others 


processes food processes 


Now, you can make such measurements —continu- 
ously, simply and accurately—with the newly- 
developed Arnold O. Beckman Model 1A3B 
Dissolved Oxygen Analyzer! 


@ The new Medel 1A38 combines the field-proven Arnold O. 
Beckmon poramagnetic principle of oxygen measurement with 
an improved method of stripping to provide a measurement 
specific for oxygen. 


The Mode! 1A38 is factory-colibrated to read in percent satu- 
ration se thet efficiency of aeration or deceration is shown 
directly. Or if preferred, the instrument can alse be supplied 
te provide readings directly in parts-per-million. 


The Medel 1A38 con be directly connected to any standard 
potentiometer-type recorder or indicator, No special acces- 
sory equipment is needed 








Using the Medel 1A38 is for superior—in speed, accuracy 
end conv —te co tional chemical methods — and 
provides—immediately and continveusly —the necessary 
control information for maintaining optimum processing 
uniformity 





With a few variations the Model 1A3B can be 
adapted to a wide range of application requirements 

to handling sludges and other liquids having high 
concentration of solids ...to handling samples under 
abnormal pressures or temperatures ...and to other 


difficult sampling conditions 


Hold 0. Bee 
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« Continuous record 


+ Handles fluids, 
slurries, sludges, etc. 


¢ Simple operation 
¢ Highly accurate 


The Model 1A3B is a complete, 
compact unit — with the Analyzer in 
top compartment and the scrubbing 
unit below. 


e constantly-fresh test sample 
plved oxygen by inert scrubbing 
zer. Measurement is continuous 


The Principle is simple and pg 
in scrubbing tower is stripp 
gas—and result measured 
and accurate! 


0-100% ©, saturation to a minimum of 0-5 
ranges ore also available. 


RANGES —from a 
ppm, full scale. 


Get the full story on this new Arnold O. Beckman 
development ty writing directly for informa- 
tion on the Model 1A3B Dissolved Oxygen 
Analyzer. Ask for Data File # 12R—25. 


WING) 


, SOUTH PASADENA, CALIFORNIA 











bwth of both population and 
as een ause of critical water distribu- 

o aw, ctically every community, 
Wei n Centrifugal Pumps have been chosen by 
many civic water divisions for service at booster 
station points in their distribution systems, to provide 
efficient, dependable pumping under widely varying 
heads and discharge requirements, Developed by 
experienced pump engineers, Weinman Pumps are 
available for high, medium and low head require- 
ments, with single or dual-drive; and for extremely 
igh head conditions, mounted in series to deliver the 

quivalent of two-stage equipment. 








izontol Split Case Weinman Type 12 Double Suction 
ps help provide needed pressure in the new Fisher 
tation of the Columbus, Ohio, Division of Water. 


Your community can benefit from de- 
pendable Weinman Pump performance 
Modern hydraulic and mechanical de- 
sign, plus precision manufacture from 


quality materials, make them the best, 
as well as the most economical buy in 
centrifugal pumps for any purpose 
Write, wire or phone for complete in- 
formation and illustrated brochure 
Mei ~—i.Pp 8) covering Weinman Pumps for your par- 


ticular requirements. 


Water Supplies inc 
Representatives in principal cities 


841 Alton Columbus 19, Ohio 
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TAUNTON reports... 


“Not a Service call in 2% years” 


These two Builders Model CVS Chlorinizers have been in service at the Taunton, Mass. 


Sewage Treatment Plant (designed and engineered by Fay, Spofford and Thorndike) 
since late 1949. Paul Manter, Chief Operator (shown in the photo) has nothing but praise 
for the Chlorinizers. During the past 2'2 years, he reports there hasn't been a call for 
service of any kind on these machines. Mr. Manter now expects the Chlorinizers will give 


two to three times more effective service life than originally estimated 


This kind of performance explains why Builders Chlorinizers are gaining such wide accept- 
ance for all types of chlorination assignments. Whatever control system you use 
manual, program, semi-automatic, or flow-proportional . Chlorinizer will save you 
money and simplify your operating problems. Write for bulletins giving complete details 
on the four basic models of Builders Chlorinizers. Builders-Providence, Inc., 350 Harris Ave., 
Providence 1, Rhode Island 


BUILDERS-PROVIDENCE 


DIVISION B-l-F INDUSTRI INC. 


BVUILOERS (RON FOUNDRY @O PROPORTION EERS, INC e OMEGA macerue co. 











Badger 
meters 
conserve It 


better! 


gore than 37-billion cans of food were 
M used by American families last year. .. 
yet it took more water than produce to make 
these canned products available. For ex- 
ample, more than 15 pounds of water were 
required for every pound of canned vege- 
tables sold 

Little wonder, then, that Badger meters 
serve so importantly in thousands of com- 
munities. They make certain that homes and 
industries receive a fair share of the water 
supply ... pay only for the water they use. 

Famous Badger meters measure water 
precisely .. . help eliminate waste . . . make 
water departments more efficient and self- 
supporting. And service records prove the de- 
pendability of Badger meters .. . prove that 
there are no finer water meters to be had ~ 
anywhere! 
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Water Meters et 


Badger Meter Mfg. Co. 
Milwaukee 45, Wiscohsin 
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“Measuring the waler of the world fo 








Here’s Why Installation is Faster, 
More Economical with 


-¢HAPMAN 


Stondard 
SLUICE GATES 


Installation is faster and simpler with 
a Chapman Standard Sluice Gate be- 
cause component parts are abso- 
lutely interchangeable, made to fit 
every installation without match- 


marking or field alterations. 


Standardized manufacture also 


means that repair or replacement i 
; 


parts, if necessary, fit perfectlys 


into place without alterations. 


THE 
CHAPMAN 
VALVE MFG. 
COMPANY 


INDIAN ORCHARD, MASS. 
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Modern Chapman Standard Sluice 
Gates are the products of over seven: 
ty-five years of Chapman experience. 
A wide range of sizes and designs is 
available to meet any requirement. 
All with manual, hydraulic, or electric 


motor control. Write for Catalog 25. 


I 
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. «+ because it’s protected with P TT CHEM ‘tar Base Coatings 


Tuts water system clarifier tank is getting the. corrosion engineer today to survey your specific 
right start in life. It's being given “life insurance” problems. A call, wire or letter will place him 
with Pitt Chem 103 Tar Base Coating—one of at your service. 

the toughest and most durable protective coatings 
ever developed to stop water and sewage plant 
corrosion. 

Pitt Chem Tar Base Coatings outlast ordinary 
paints 7 many times. Yet they cost no more per 
gallon. They are easy and economical to apply 
and form a tight, lasting bond with metal, 
masonry, concrete and stone. 

Here’s the story in a nutshell: No other material 
does such a complete job of protection at so little cost. 
If you want to stop water sewage corrosion—and 
reduce costs in the bargain—call for a Pitt Chem 





weo sease 
COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE © CEMENT «© PIG IRON 
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DOUBLE-TIGHT! 


Dresser Couplings Solve 
Expansion and Contraction 


Expansion and contraction of this concrete storm sewage tunnel 

—in Cleveland's Morgan Run Project—did not rule out the feasibility 

of using the tunnel to carry two 16” overhead sanitary sewage lines. Using 
Dresser Style 38 Couplings, each joint in the 860 feet of line accommo- 
dates %" longitudinal pipe movement . . . yet remains absolutely bottle-tight. 


.. +» Permit Pipe Deflections 


Resilient gaskets in the Dresser Couplings—safely permitting pipe ceflec- 
tions up to 3°— eliminated many alignment problems and greatly facilitated 


installation. 
For information on the many other ways Dresser Couplings can help 
you get a superior job on your sewage and industrial waste projects, 


contact your local piping supply house or write us. 
Dresser Manufacturing Division, 69 Fisher Ave., 


wr” 5 ; / Bradford, Pa. (One of the Dresser industries). 
©) vas pasesse way = Warehouses: 1121 Rothwell! St., Houston; 101 S 
4 b iy ® <A Airport Bivd., S. San Francisco. Sales offices also 


in: New York, Philadeiphia, Chicago, Toronto 
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HERSEY 
WATER METERS 


HERSEY 
MANUFACTURING 
COMPANY 


en. MAS 





NEW! a flow meter 


with no flow 


restrictions! 














SIMPLE. TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator. 
A magnetic field (A) is maintained through 
a standard pipe section (B) of stainless stee! 
or other non-magnetic material. This pipe 
section is lined with Kel F® or other insulat 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an 
electric voltage which varies in proportion 
to liquid’s average velocity. Flush electrodes 
(C) in pipe wall “pick up” this voltage which 
is recorded in desired flow units by Dynalog 
Electronic Recorder ot Controller. 


THE FOXBORO COMPANY, 


FOXBORO 


0 


©@ Adds no pressure drop - 
nothing inside pipe to interfere 
with fluid flow. 

@ Measures fluid velocity directly. 

@ Overall accuracy better than 
1% of range over entire scale. 

®@ Uniform flow scale. 

@ Full accuracy sustained even on 
liquids other meters can't handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 

© Easy range change — either by 
Multi-Point Switch or range coil 
replacement. as preferred. 

@ 2” to 8” sizes standard — larger 
sizes as required. 





FOXBORO 
MAGNETIC 
FLOW METER 


This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe — no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 
to remote Dynalog Electronic Flow Recorder. 

Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 

Foxboro Magnetic Flow Meters are already in use on such widely 
different liquids as beer, sand-and-water, rosin size, rock-and-acid 
slurry, viscose, and highly corrosive liquid detergent. Find out how 
this precise, troublefree flow meter can help your processing. Write 
for complete details. 


894 NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


Foremost in 
FLOW METERING 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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--- have broad application 
Install control valves...connect branch mains... 
perform a wide variety of other water works opera- 
tions...under pressure...makes cuts 2 through 12” in 
any type pipe...25” boring bar travel...working pres- 
sures to 500 p.s.i...working temperatures to 550° F 
used with Mueller Inserting Valves, Tapping 
Sleeves and Valves, Gate Valves and special fittings 


-»-- are easier to operate 

Positive automatic feed for drilling ... hand feed for 
rapid advance and withdrawal... hand or power 
operated...air or gasoline engine power units 
feed indicator standard equipment...stuffing box 
adjustment during cutting. 


--- will last longer 

All working parts completely enclosed in tight, oil- 
filled case... perfect lubrication... free from dirt 
telescopic construction for compactness, strength 
and rigidity... special design prevents line pressure 
from entering gear case... ball thrust bearings re 
duce friction and wear... Fully Warranted. 


Consult your Mueller Representative, your Mueller W-96 
Water Works Catalog or write direct for full details 


MUELLER CO. 


Dependable Since 1487 


MAIN OFFICE AB FACTORY OECATUR, TLLINOIS 


“CC’ Drilling 





*“c-1" Drilling 
Machine 
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IN WATER SYSTEMS 


Cost 
Mle aso | 


é 


That’s why it pays to use 
Transite” Pressure Pipe with 
the Ring-Tite” Coupling 


FOR THE contractor who installs it . . . for 
the engineer who selects it... for the taxpayer 
who pays for it... Transite Pressure Pipe with 
the new Ring-Tite Coupling meets every re- 
quirement. For example... 


installed Cost is Lower—Contractors everywhere 
have found that Transite’s light weight, easy han- 
dling and fast, accurate Ring-Tite Coupling simplify 
assembly and save time. May be installed even under 
difficult weather and terrain conditions. The Ring- 
Tite design automatically locks tight, forming 

a positive seal. 





Performance is Higher—With Transite 

Pressure Pipe and the Ring-Tite Cou- 

pling, you can count on peak perform- 

ance year after year because of such 

engineering advantages as these: 

Lasting strength because of Tran- x | 
site's asbestos-cement, a strong a 
durable material, highly resistant 4 
to corrosion . .. Designed 

tightness with the rubber 
rings of the Ring-Tite Cou- 

pling ... Assured flexibil- 

ity with automatic end 

positioning within the 

joint... Locked in the 

groove... tings can’t 

blow out. 








For further information about Transite Pressure Pipe and Ring-Tite Coupling, 
write to Johns-Manville, Box 60, New York 16, N. Y. 


Johns-Manville TRANSITE PRESSURE PIPE 


WITH NEW RING-TITE COUPLING 
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At Enid, Oklahoma... 


A plant is rebuilt tor expandable treatment 
WITH MODERN PFT EQUIPMENT 


{ population growth of nearly 30° in the last 10 years 
(now 36,000), rendered Enid’s 1928 sewage treatment 
plant obsolete. City leaders looked far ahead in approv- 
ing plans for a vastly improved system—-a plant de- 
signed to permit doubling its capacity with a minimum 
of cost and effort! 

Assisting the engineers in meeting specific plant re- 
quirements, PFT supplied the following equipment for 
modern “controlled digestion.” 

Two PFT Floating Covers for the 70’ digesters. The 
covers provide positive scum submergence for accelerated 
digestion and to safely utilize gas produced in the 
digester. 

Two PFT Cover Position Indicators with low level 
alarms to allow checking of the liquid level in each 
digester from the operating floor of the control building. 

Two PFT Supernatant Selectors (with Gauge, Sight 
Glass and Sampler units) for continuous withdrawal of 
the best digester liquor. 

A PFT Heater and Heat Exchanger (750,000 B.T.U, 
per hr.) to keep digesters at optimum temperatures. Fired 
by sludge gas or natural gas, the unit saves fuel costs by 
utilizing all sludge gas produced, changing to natural gas 


only when necessary. 


A PFT Gravity Displacement Type Low Pressure Gas 
Holder for compressor control. 


In addition, PFT supplied many items of gas safety 
equipment: Waste Gas Burner; Flame Traps; Pressure 


PORT CHESTER N ¥ . SAN MATEO CALIF 


Relie} with Waste Gas Flame Trap; Auxiliary Flame 
Cells; Accumulators; Drip Taps; Gas Pressure Gauge; 


Low Pressure Gas Check Valves. 


PFT assures the successful operation of its equipment 
by checking each installation and instructing plant oper 
ators in the proper methods of using its equipment. 

Hudgins Rall 

lssoctates 
Irchitect—Engineer 


Bernal H, Swab 
Engineer 


Thompson « 
Design of Oklahoma Cit 
plant by 


Sanitary 


Heater 
and heat 
exchanger 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 


CHARLOTTE, © JACKGONVILLE © DENVER 
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SOME FACTS 
ABOUT 

THE 

HEAT DISPOSAL 


of 
SEWAGE SLUDGE 


Even though dried sewage sludge can often be sold at from $5.00 to 
$20.00 a ton — remember that is not always the case. 

If sewage is contaminated—with grease, fiber, etc., for example— 
you may find the only thing to do is to incinerate the sludge. On the 
other hand, even though the sludge may not have the highest chemical 
analysis for fertilizer — it still can be marketed as a soil conditioner — 
thereby eliminating the ash disposal problem. 


The C-E Raymond System of Flash Drying and Incineration is the most popular . . . most versatile on 
the market today. That's why you will find a C-E Raymond System to provide one or all of the 
following processes ... controllably, accurately, economically: 


Flash Dry sludge. 

Flash Dry and Deodorize. 

Flash Dry and incinerate. 

Flash Dry, incinerate and Deodorize. 
incinerate only. 


incinerate and Deodorize. 


N CO WwW f&2 OWN = 


Flash Dry and Deodorize in conjunction with refuse and garbage 
incineration — plus incineration of sludge if desired. 


C-E Raymond Systems now in service or on order serve an equiva- 
lent population of more than 17,000,000 people — in communities 
ranging from 6,000 to 3,600,000 in population . .. in every section 
of the country, and even overseas. 

Whatever your requirements — there is a C-E Raymond System 
that will satisfy them precisely. Let one of our engineers show 


you or your consultants how this leading system of sludge disposal 
TPA 


will work for you. 6 


COMBUSTION ENGINEERING * Raymond Division 


1315 North Branch Street, Chicago 22, Illinois * Eastern Office: 200 Madison Ave., New York 16, N. Y. 
Western Office: 510 W. Sixth St, Los Angeles 14, Calif 
ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WATER DISPOSAL 
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COMPETENT, BLOODLESS WORKERS ... tireless, economical . . . electronically 


controlled and directed. These, science predicts, may be our “servants” of the future, 


100 years from now... 


ROBOTS MAY DO OUR WORK 


The years ahead hold many surprises... wonderful new 
products and inventions to challenge the imagination. Then, 
as now, our water and gas will still be carried by the rugged, 


dependable cast iron pipe being laid today. 


Over 60 American cities and towns are still served by cast 
iron water and gas mains laid over a hundred years ago. And 
today, modernized cast iron pipe, centrifugally cast and quality 
controlled, is even stronger, tougher, more durable. 


U.S. Pipe is proud to be one of the leaders in a forward-look- 
ing industry whose service to the world is measured in centuries. 


U. 8. PIPE AND FOUNDRY COMPANY, Generali Office: Birmingham, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PiFga. 
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NOW - for complete 
plastic. pipe service- 
Just call Continernta! 


ae 


MILLS PLASTIC | (SARAN) Now Continental brings you four 
FLEXIBLE — for air, oil and water lines, 
lubricating systems, food handling, 


beverages, vitamin oils and drugs, electrical , 
raceways, etc. experts are ready and eager to help you 


different types of plastic pipe. Our 


ick the ki nd si t suited to 
MILLS PLASTIC II (euTvRAre) pick the kind and size best suite 
SEMI-RIGID — for salt-water disposal, 


vent lines, city woeer lines, renewal liners making the complete line of plastic fit- 
for gas lines, corrosive liquids and gases. 


your purpose. In addition, we are now 


tings formerly maufactured by Tenco, 
MILLS PLASTIC IV (POLYETHYLENE) 8 ‘ y ‘ y 
FPLEXIGLE — for municipal water systems, Inc., of Winona, Minn. Whether you 


two-pipe jet well transmission, underground are handling water, food or drug prod- 
water service, irrigation, transmission of ’ 


corrosive gases, vapor, air, etc. ucts, chemicals, sour crude, salt water 


MILLS PLASTIC V (sTYRENE-ALLOY) or natural gas, we can give you the 


SEMI-RIGID — for use where corrosion _ best in plastic pipe and fittings at one 
is a major problem, including transportation 

of brine, sour crude, acids, natural gas. call. May we hear from you soon? No 
Non-toxic; recommended for food processing. : : 

Also excellent for electrical raceways. obligation, of course. 


CONTINENTAL (C CAN COMPANY 
MILLS PLASTIC PIPE DIVISION 


s® 
- 
q 
a 
eN 
» 
» 
a 
> 
a 
S 
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SALES OFFICE: 100 East 42nd Street, New York 17, N. Y. 
FACTORY: 2930 North Ashland Avenue, Chicago 13, Ill. 
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STOP WASTING... PROFITS 


In solving your waste treatment problems, Graver equipment can save the 


dollars you've been throwing away. Treated “waste” can become a source 
of valuable raw materials and water suitable for process and boiler feed 
uses. Graver equipment, backed by 45 years of experience and research, is 
specifically engineered to get such results for you. 


Write for the following catalogues and articles: 


WC-116 
we-119 
1-122 
7-123 
1-124 
7-129 





Industrial Waste Treatment 

Aeroflotor 

Some Economic Aspects of White Water Treatment in Pulp & Paper Mills 

Applications of lon Exchange to Plating Plant Problems 

Removing Oil from Water by Flocculation and Filtration 

The Treatment of Sewage Plant Effluent for Water Reuse in Process and Boiler Feed 


Industrial Waste Treatment Department: W-112 


GRAVER WATER CONDITIONING CO. 
A Division of Graver Tank & Mig. Co., Inc. 





216 West 14th Street, New York 11, N. Y. 
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Agile Oliver Hydro-Trencher 


digs 12-feet with ',,-yd. bucket! 


trencher converts to a swing loader 
by simply turning the bucket around. 
The hydraulic stabilizer blade does 
two jobs, too. It holds the tractor level 
and steady, and doubles as a back- 
filler blade. 


You can easily drive this compact, one- 
man tren her into spots where truck 
or crawler mounted units are helpless. 
Yet the Oliver 88 WT is no small 
trencher. Its half-yard bucket digs to 
12 feet and loads to 9% feet. If you 
need more loading height, add the 
special hydraulic-trip loading bucket 
and dump at 12 feet 


The Hydro- Trencher has unmatched 
power and control for more profit in 
any digging. Two separate hydraulic 
circuits Aeep pressure on every move, 


This ls the Oliver "OC-3" crawler with beckhee attachment. All- 
weather crawler traction makes the "OC-3" @ handy unit fer « 
multitude of trenching tasks. The “OC-3" takes bulldozers, front- 
end leaders and many ether attachments, too. 
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even when you perform two opera- 
tions at once. Dual controls provide 
speed and power variations for slic- 
ing through roots, rocky soil, hard 
clay, or delicately digging around 
pipes or foundations. 


Wide bucket rotation permits fast 
dumping and high loading without 
spillage. Dirt or rocks can be clamped 
against the dipper stick and held at 
the highest level. Another thing—the 


tHe OLIVER corporation 


400 W. Madison Street, Chicago 6, Illinois 


or diesel engine. 


See this trencher in action. Test it 
yourself. Visit your Oliver Industrial 
Distributor. The 88WT Hydro- 
Trencher is available in either gas or 
diesel models. See it soon! 


A complete line of industriel 
wheel and crawler tractors 


Another Oliver handy for trenching is the multi-purpose Super 55. 
Built-in hydraulics on this tractor operate a variety of front-, side- 
end reer-mounted equipment. The Super 55 is available with gos 











Corrosive circulating water tamed here 
by these CRANE VALVES 


THE CASE HISTORY — Almost 2 years’ operation without any CRANE No. 1610 PACKLESS 
maintenance of valves on circulating water lines to condensers, DIAPHRAGM VALVES 
and on priming and instrumentation systems—with no trouble 
in sight. That’s the experience of Southern California Edison Mob 
Company’s 280,000 k.w. steam station at Etiwanda with Crane — age pei-epe-sarqalp-tvegene-tvaek 
, nnet only—is not subject to the cutting 
Packless Diaphragm Valves. and crushing encountered when also re- 
The plant’s engineers knew that sediment in recirculated quired to do the seating. Separate disc 
water would quickly cut out the seats in ordinary valves and its gives control of fluid even should diaphragm 


corrosive elements would attack working parts to make valve tail. Wide selection of materials and sizes. 
operation difficult Write for folder AD-1942 or see your 


Crane Representative. 
Not so with Crane Packless Diaphragm Valves. Their sealed 
bonnet keeps working parts out of contact with line fluid —free 
of corrosive effects. Separate disc construction with pliable in- 
sert resists erosion—seats tightly even on foreign particles. 
Large or small, these valves operate easily with fewer turns to 


the cycle. Typical Crane quality throughout —they’re made bet- | 
ter to do the job better —a bigger value for the thrifty buyer. uit 


CRANE. CO. | 


General Offices: 836 8. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + KITCHENS + PLUMBING +« HEATING 
CRANE’S FIRST CENTURY...1855-1955 
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No packing to maintain. Neoprene dia- 





“Financial Security 


Is Based On Savings... 


ARTHUR B. HOMER 


President 


Bethlehem Steel Corporation 


“,.. and the purchase of U.S. Savings Bonds through the 
Payroll Savings Plan is one of the easiest ways for any 


individual to save for economic security.” 


If you agree with Mr. Homer that “. .. the Payroll Sav- 
ings Plan is one of the easiest wavs to save for economic 


eecurity 


If you believe with millions of other Americans that 
there is no safer investment than U.S. Savings Bonds 

Why not take a really personal interest in your em- 
ployees and your Payroll Savings Plan? 

Pick up the phone, now, and ask the man in charge 
of your Payroll Savings Plan three questions: 

e How many of your employees are enrolled in 

the Payroll Savings Plan? 
e What is the percentage of employee participa- 


tion? 


e When did your company last conduct a person- 


to-person canvass? 


If less than 50% of your employees are enrolled in the 
Plan... if you have not conducted a person-to-person 
canvass in the past two years (or if you do not have the 
Plan), act now! Telephone, wire or write to Savings 
Bonds Division, U.S. Treasury Department, Washing- 
ton, D. C. You will hear promptly from your State 
Director, U.S. Treasury Department who will be glad 
to help you conduct a person-to-person canvass that 
will put an application blank in the hands of every 
employee. That is all you have to do. Your employees 
will do the rest. They want to save for their economic 


security. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
Water & Sewage Works 
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CLOW RIVER-CROSSING 
CAST IRON PIPE 
TAKES ’EM“IN STRIDE”! 


EASY TO LAY. As easy to make up as a standard 
flanged joint 
of joint make-up and longer laying lengths. 


FULL 15° TURNING DEFLECTION with absolutely no redac- 
tion in the full internal opening area—therefore, no abnormal 
pressure-drops at deflected joints. Deflection stresses evenly 
distributed among all the bolts. 


Mail coupon for complete information on Clow Ball-and- 
Socket River-Crossing Pipe. No obligation, naturally. 


JAMES B. CLOW & SONS 


201-299 North Taiman Avenue « Chicago 80, Illinois 


wy Subsidiaries: 
Eddy Valve Co., Waterford, N. Y. 
lowa Valve Co., Oskaloosa, lowa 


Lower labor installation cost because of ease 


ONLY A RATCHET WRENCH NEEDED. No split parts. 
Fewer parts—each joint consisting of one complete pipe, 
one solid follower ring, one solid ring gasket, bolts and nuts. 


aa 


LONGER LAYING LENGTHS approximately 18'6"—faster 
installation, lower costs. However, lengths may be varied 
to suit conditions. For example: 6 foot, 12 foot or other 
special lengths may be advisable to suit required curvature. 


JAMES 6. CLOW & SONS 
201-299 North Talman Avenue 
Chicage 80, Illinois 


Please send me, without obligation, 
details and .pecifications of Clow 
Ball-and-Socket River-Crossing Pipe, 
Compony 

Street Address 

City 

individual's Name 

Position 
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SEWERODER SPEED 
Was IMPORTANT, Here! 








This “lake,” and many more, caused by 
Hurricane Hazel, at Elyria, Ohio, last Octo- 
ber, did not pose any serious problem for the 
Elyria sewer crew of Bob Basnet, Jim Mitt- 
ler, and Howard Botamer, thanks to their 

Flexible” SeweRodeR 

Many basements were saved from being 
flooded; the threat of a contaminated water 
supply was reduced to a minimum 

The crew merely moved the SeweRodeR 
into the “lake,’ and mechanically unplugged 
the stoppage without touching a rod or put- 
ting a hand in the water. They were through 
before ordinary equipment could have been 


set up 


Will your city be ready with a SeweRodeR 
in case of emergency or flood? e SALES 
CORPORATION 
SEND FOR FREE CATALOG, TODAY 


37866 DURANGO AVE... LOS ANGELES 34. CALIF 


(Distributors in Principal Cities) 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS AND EQUIPMENT 





Dout “BURN” Wloueg.... 
“EARN” 9¢/ 


That's what they do in Decatur, Ga., 
where a Royer Shredder is busy 
converting sewage sludge cake into a 
saleable fertilizer. Instead of burn- 
ing this valuable material, with 
the additional expense incurred by 
such an operation, this community 
is earning a steady income from a 
small investment in a Royer. 
Sludge cake, properly prepared for 
easy handling and application, has a 
ready market among florists, 
nurseries, golf clubs, gardeners .. . does the rest .. . completely shredding 
in fact, in any application where a and aerating the cake, removing all 
good fertilizer is desired trash and discharging to bag, pile 
The operation of the Royer is or truck. Made in capacities from 
simple . . . just feed material into the 4 to 150 cubic yards per hour. 
ample hopper and the machine Write for details. 


ROYER foundry & machine co. RoveR 


170 PRINGLE ST., KINGSTON, PA. 
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ack the man from yng 


HANDY 
UTILITY 


tor Publica Utilities 


Day and night, there’s always a job for a Homelite. You use it for 
floodlights. You use it for power tools. You use it for standby 


emergency power. Yes and you use it anyplace. . . everyplace. 


Small and compact, a Homelite stows away neatly in your truck. 
Light in weight, one man can pick it up and put it in operation 
quickly. And famous for its dependability, a Homelite gives you 
quick-starting and continuous trouble-free performance in all 


kinds of weather... hot, cold or wet. 


Write for a free demonstration. 


During power failures due to storms On night repairs, brilliant flood- On day repairs, electric power tools 
or accidents, simply plug into a lights operated by Homelite Gen- operated by Homelite Generators 
Homelite, for emergency power re- erators speed work, save time, save speed work, save time, save money. 


quirements. money. 
E pPENLAg 
-? — 


> a 
‘i 
aan MELITE 
— 
= ‘ 
CORPORATION 


704 RIVERDALE AVENUE + PORT CHESTER, N. Y. 


eo 
SSevicet 


Canedian Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa. 
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WHAT! NO 


— 
- CAMS 
. 


NO... 


REPAIR PARTS? 


THAT MANUFACTURER HAS NOT MADE 
CARS OR PARTS SINCE | WAS BORN! 








When you buy HYDRANTS and VALVES for your city waterworks system... 


LOOK TO THE YEARS AHEAD, T00! 


Eppy can supply replacement parts for any Eddy Valve or Hydrant 
ever installed! This is important to you because the Valves and Hydrants 
you buy today must serve several generations yet unborn. You want no 
“orphans” in your system. Eddy Hydrants and Eddy Valves are backed 
by Eddy Valve Company’s 104 years of dependable operation— your 


assurance that replacement parts will be available during the years 


to come. 


EDDY Bronze-Mounted 
HYDRANTS 


are built for dependability and 
lasting service. They open 
smoothly with the pressure and 
close without water hammer. 
One man can easily remove all 
operating mechanism for inspec- 
tion and repair. Positive drip ac- 
tion automatically drains the 
standpipe, safeguarding against 
freeze-ups. Stem held fn place 
below main valve means no water 
loss due to a bent stem. 


EDDY Bronze-Mounted 
GATE VALVES 


offer simplicity of design, trouble- 
free operation and enduring serv- 
ice. From the engineering draw- 
ing boards through all stages of 
manufacture, they are step by 
step a truly “finished” product 
of workmanship. These factors, 
added to personal experience, are 
reasons why progressive water 
works men have relied on Eddy 
Valves for years. 


Eddy Hydrante and 
alves are available 
with bell, flange or 
mechanical joint 
connections to fit any 
existing or planned 
installation 


Send today ag! 4 in- 
formation on com- 
plete line of Eddy 
Valves and Hydrants 
No obligation 


Cd 


EDDY 0% conran 


WATERFORD, NEW YORK 
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Testimonials such as this from 
subscribers to WATER & SEW- 
AGE WORKS really tell the 
story. The man who reads and 
uses the magazine as an aid in 
his work knows how much it 
will benefit other workers in 
the field. 


“Every individual connected with 


water purification or sewage 
works should subscribe to this 
publication. | have introduced it 
to a host of friends in this field’’ 


The great REFERENCE & 
DATA issue alone is worth 
more than the yearly subscrip- 
tion rate. In it you will find 
formulae, charts and illustra- 
tions covering information not 
obtainable in any other one 
source. 


Supply of 1955 REFERENCE & DATA number is limited. 
lf you are not a subscriber send your order today! 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
j 


WATER & SEWAGE WORKS 
185 N. Wabash Ave. 
Chicago 1, lll. 


You may enter my order for 1 yr. @ $3.00 
Include R&D issue 2 yrs. @ $4.50 [ 
[) Check enclosed 3 yrs. @ $6.00 | 


Send bill to 
My title is 
Address 
City 
State 


Zone 


(Add $1.50 per year for foreign postage) 
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© If you are interested in the water field 
only you get all the authoritative data on 
this subject. 


If you are interested in sewage problems 
only you are kept fully informed and given 
much help in this field. 


© If you are interested in both subjects you 
get all the information in this one monthly 
magazine. 





You Cannot Beat Turbine-Type APCOS 
for Small Capacity, High Head Duties 


Capacities 
to 
150 G.P.M. 


Write for 
BULLETIN 


we i -eP ’ AURORA 
PUMPS : CENTRIFUGAL 
—ideal for "1001" PUMPS 


duties where small are available in 
capacities and many types and sizes 
high heads pre- —all noted for their 
dominate. Get streamline coosdi- 
ecquainted. nation between im- 


We Invite Your i pellers and shells, 
Special Pump Problems CONDENSED CATALOG "M" 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP opivisiox 


THE WEW YORK AIR BRAKE COMPANY 
68 LOUCKS STREET AURORA Saad §) 





plastic pipe 


HANDLES MOST 
CORROSIVES 


~ ~.-.- at lower cost 


ACE-ITE 

is a moderately priced, general- 

purpose, rigid plastic pipe with 

exceptional impact strength. For 

handling most inorganic acids, 

salts, alkalis and many organic 

chemicals, it’s the equal of plastics that 

cost far more. Light weight, odorless, 
tasteless. Temperatures minus 40 to F 
170°F. Sizes 4 to 6", with fittings. / / 
Ace-Ite is only one of eight types 

of rubber and plastic pipe now 

made by ACE. Write today for free 


technical Bulletin 80. Ps 


ACE rubber and plastic 
gy” processing equipment - since 1852 


AMERICAN HARD RUBBER COMPANY, 93 Worth St. New York 13, N 


/ 








TESTED AND RECORDED 


Each length of pipe we manufacture posses through the 
above hydrostatic test press where it is filled with woter 
and the pressure raised to 500 pounds per square inch 
The most common woter works pipe is designed for on 
operating pressure of 150 pounds per square inch. This 
undergoes the 500 pounds per squore inch hydrostatic test 
and permanent records for each piece of pipe ore kept 
on file for inspection by our customers at all times. You 
con be assured with Alaboma's Super De Lavaud Cast tron 
Pipe. in sizes of 3” to 24” in modern long lengths. Bell 
and Spigot, Mechanical Joint and Flanged Pipe 


General Sales Offices 
ANNISTON, ALABAMA 


We lavite inquiries to Our Neares, Sales Office 


350 Fifth Avenve 
New York |, New York 


ALABAMA PIPE COMPANY 


ALAGAMA 


120 5 Michigen Ave 
Chcoge Mlimers 


ooo STOPS 
CONDENSATION 


NoDRIP PREVENTS RUST 
— ANYONE CAN APPLY 


NoDrip plastic coating is eas 
ily applied to tanks, containers 
suction lines, vats, pipes, walls 
ceilings, etc. NoDrip adheres to 
metal, concrete, brick, plastic. if 
idk ee ee i mois 
ture-proof covering that is ef 
fective as soon as dry. Acid 


alkali and brine resistant 


FREE... SEND NoDRIP HANDBOOK 


Interesting 32-page 
Handbook shows 
what NoDrip is 
and what it does. 
SEND COUPON TODAY CITY STATE 


J. W. MORTELL CO. + 599-D BURCH ST. + KANKANEE, ILL. 


TECHNICAL COATINGS SINCE 1895 


NAME 


ADDRESS 
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P Write for your free copy of our Engineer- 
Sum th & Louw C€dd q ing Dota Manval, containing full details 
on Smith & Loveless Pumping stotions. 


P. O. BOX 8172, KANSAS CITY, MO., Plant, MERRIAM, KANSAS 


BUILDERS PROPELOFLO is an inexpen- totalizer shows water use directly in 
sive main line meter for totalizing water gallons, cubic feet, etc. For complete 
consumption. Gives dependable, information on this easy-to-install meter, 
trouble-free service on the job. Meters write to Builders-Providence, Inc., 350 
accurately over wide range — six-digit Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, INC. 


SVILOERS (RON FOUNDRY © PROP ORTIONE ERS INC. © OMEGA MACHINE CO. BRE: 
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SMITH TAP 


r 


The A. P. Smith Mfg. Company in 1896 introduced the 
first Tapping Machine for making connections sizes 2” 
and larger to fluid and gas service piping under pres- 
sure. The NEW Smith 5-54 Tapping Machine is the 
most modern, efficient and economical machine avail- 
able. The S-54 Smith Tapping Machine is used with 
Tapping Sleeves, Hat Flanges, Saddles and Tapping 
Valves to make 2” through 12” connections under pres- 
sure to Cast Iron, Cement-Asbestos, Steel and Rein- 
forced Concrete Pressure pipe. 1. AUTOMATIC FEED: 
Positive automatic feed insures correct drilling and tap- 
ping rate. Hand feed is provided to rapidly advance and 
withdraw Cutter. 2. TRAVEL INDICATOR: Chart 
attached to machine indicates travel required to com- 
plete tap. Travel is AUTOMATICALLY terminated 
when tap is completed. Cutter and shaft cannot over- 
travel. 3. COMPACT CONSTRUCTION: Telescopic 
shaft reduces overall length. 25” travel is adequate for 
2” through 12” taps to any size of pipe. 4. ENCLOSED 
CONSTRUCTION: Mechanism is housed in heat 


4 


ACHINES 


THRU 12” INCLUSIVE 


Model 5-54 Power Operated or Hand Operated 


treated Aluminum Case filled with lubricant. Foreign 
matter cannot enter and damage mechanism. 5. STUFF- 
ING BOX AND PACKING GLAND: Accessible with- 
out disassembling machine. Equipped with Chevron 
packing. Line pressure cannot enter machine case. 
6. RUGGED CONSTRUCTION: Extra large diameter 
telescopic shaft adds strength and rigidity. Timken 
radial—thrust bearings maintain alignment, reduce fric- 
tion and wear. 7. DRIVING GEARS: Worm gearing 
operates in lubricant, torque is reduced to the minimum, 
8. CUTTERS: Have replaceable Flat and Semi-V alter- 
nate teeth of High Speed Steel or Tungsten Carbide. 
9. FLEXIBILITY: Hand Operated Machines can be 
converted to Power Operation by interchanging worm 
gearing. 10. AIR MOTOR: The motor attaches directly 
to the Power Operated Machine without Brackets, 
Holders, Adapters or Couplings. Bulletin sent on 
request. 


52 


\y THE A.P. SMITH MFG. CO. 


EAST 


ORANGE. 


NEW JERSEY 
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MODERNIZATION KIT 
FOR... 


10,000,000 METERS 


These are the parts for a new %” Trident water 
meter. They embody every proved advancement 
in design and materials known to modern meter 
manufacture. 

Most important: These modern parts fit any of 
10,000,000 Trident meters built since 1898, except 
for a few differences between some parts in frost- 
proof and split-case meters. 

In your meter shop today you can replace worn 
ports in any old Trident meter with these modern 
Trident parts. At only a fraction of the cost of a 


new meter, you get a thoroughly up-to-date meter 
ready for many more years of accurate service. 

No need to stock parts for many models . . . 
just order the latest parts. Your training problems 
are eased . . . your repair men need learn only 
one meter. And you need never scrap a Trident 
because it is a “discontinued” model. 

This 50-year policy of Neptune's is your best 
assurance that the meters you buy today will earn 
maximum revenue for your utlility . . . with lowest 
yearly costs... for many years to come, 


NEPTUNE METER COMPANY 


19 West 50th Street © New York 20, N. Y. 
te 


NEPTUNE METERS, LTD. 

















1430 Lakeshore Rood @ Toronto 14, Ontario 


Branch Offices in Principal 
American and Canedian Cities 
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Survey of Vacuum Filtration 
for Disposal of Sewage Sludge 


Operating trends and process costs during the years 1941 to 1953 


HE removal of any 

end-product from any process us 
ually is costly as well as troublesome. 
Removal and disposal of sludge, as 
an end-product of modern sewage 
treatment processes, 1s no exception. 
In essence, the enigma of sewage 
treatment is the disposal of ever 
accumulating sludge. 


The disposal methods employed 


during the period of modern sewage 


treatment practice have been many 
and varied. Before sludge can be 
disposed of conveniently and safely, 
in and near populated areas which are 
its source, it should be dried to a 
suitable moisture content. The need 
to dewater great amounts of excess 
sludge arose at large activated sludge 
treatment plants. The removal of wa- 
ter from sewage sludge on sludge dry- 
ing beds had been practiced earlier 
with varying results. This practice was 
considered successful after a highly 
dewatered cake was produced ; often 
considerable time was required to at- 
tain that end. 

The removal of from 
sludge makes it possible to transport 
the dewatered sludge in containers 
that need not be water-tight. When 
the water content of the sludge has 
been reduced to about 60-75 per cent, 
sludge may be readily handled with 
shovel or fork, and is easy to spread 
or work 

By far the speediest method of 
mechanically dewatering sludge is to 
remove the bulk of water through 
some type of filtration. In the United 
States, the most successful approach 
has been the vacuum filtration process 
Other countries, notably England, 
generally prefer the filter press. When 
mechanical methods became practical 
(during 1920-1930) sludge filtration 


moisture 


undesirable 





by JAMES M. MORGAN and JAMES F. THOMSON 


Mr. Morgan is Assoc. Prof. of Civil Engineering, Virginia Military 
institute, Lexington, Va., and Mr. Thomson is Engineer, Whitman, 
Requardt and Assoc., Consulting Engrs., Baltimore, Md. Their paper 
comprised part of a seminar on STUDY OF SLUDGE DISPOSAL at 
Johns Hopkins Univ., Dept. of Sanitary Engineering. 





became popular not only for dewater 
ing activated sludge but also for raw 
and digested sludges, chemical pre 
cipitated sludges, and combinations 
of these sludges 


Vacuum Filtration Practices 


In the practice of vacuum filtration, 
hollow metal drums of varying lengths 
and diameters are covered with cloth 
(or suitable filtering material), sup 
ported over compartments connected 
both to vacuum and pressure systems 
The drums are designed to rotate 
slowly in troughs of “conditioned” 
sludge. Vacuum is automatically ap 
plied to the compartments as they 
enter the trough, and this causes some 
of the sludge to adhere to the filtering 
material, As the drum rotates, vac 
uum is continually applied (see Fig. 
1) through almost a complete revolu 
tion, thus dewatering the sludge by 
suction (20-26 inches Hg). At the 
necessary stage of drum revolution, 
the vacuum is released and pressure 
is applied to help remove the result 
ing 44-in, to $4-in. layer of filter cake 
rhe cake falls or is scraped from the 
filtering material onto a conveyor belt 
for removal to plant storage grounds ; 
or it is conveyed directly to a waiting 
vehicle for local or long-distance de 
livery. 

Attempts to filter untreated sewage 
sludge invariably fail. An initial layer 


of colloidal sludge solids builds up 
on the filter cloth and reduces its fil- 
tering ability.! To overcome this op 
erating difficulty, conditioning of 
sludge is the usual practice. In the 
United States, sludge conditioning is 
by chemical treatment; in England 
conditioning has been achieved either 
through the use of chemicals or by 
excessive heating? and, on a labora 
tory scale, by freezing.* 

Moisture in the resulting sludge 
cake depends upon the amount and 
nature of the conditioner as well as 
upon the type of sludge treated 


Conditioning of Sewage Sludge 


sludges usually 


mechanical 


Conditioning* of 
refers to preliminary 
treatment and to the addition of chem 
icals or other substances preparatory 
to dewatering. Methods of treatment 
in general use are classified as: (a) 
Digestion, (b) Elutriation, and (c) 
Concentration 


Digestion 


Digestion of sewage sludge is not 
practiced at all plants employing vac 
uum filtration, although vacuum fil 
tration of raw sludges is infrequent 
Where raw sludges are to be filtered, 
Fisher® recommended that a thicken 
ing tank with a 2-day sludge capacity 
be furnished. He also indicated that 
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Direction of rotation 


yee 


Vacuum on 


20 ~- 22 in. Hg 


“ 


Dewatered 
Sludge 
Discharge 


¥ Scraper 


“ 
~~ Cake formation, vacuum on 
Submergence 


24-26 


in. HG 


Conveyor 
Belt 








Siudge Trough 


Liquid Sludge 





Fig. 1—BLANKET type of rotary vacuum filter for sewage sludge dewatering. This 
iMustrates cycle of cake formation, vacuum application, and discharge. 





FEED & DRAIN 


DRAINAGE CHANNELS 


HEADERS 


~~ COMPARTMENT SEALS 





Komline-Sanderson Eng. Cort 


Fig. 2——COILFILTER. Two layers of springs, lifted from the drum, are separated by 
discharge rolls and cake is discharged from upper layer. 


sludge digested for only 20 days has 
better filtering qualities than one di 
gested for a longer period (Jur sur 
vey of sewage treatment plants in the 


United States shows that 21 plants 
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practice sludge digestion at varying 
temperatures for periods of 30 to 90 
days prior to filtration, and that the 
average digestion time is about 45 
days tor all plants reporting 


Elutriation 


Elutriation is the process of “wash- 
ing” sludge, using varying ratios of 
sludge to water. The process consists 
of running water and sludge into 
tanks, providing thorough mixing and 
a separation period of 2 to 6 hours, 
decanting the elutriate, and finally 
drawing off subsided sludge for fur- 
ther conditioning before filtration. 
Elutriation removes the amino-am- 
monia nitrogen® which interferes with 
sludge conditioning. This treatment 
is more effective with digested than 
with raw sludge. The elutriate usually 
is returned to primary settling units. 


Experience at Washington, D. C., 
in a well designed and operated sew- 
age treatment plant, has shown con- 
clusively that elutriation has definite 
economic possibilities and is an ac- 
ceptable conditioning process for fil- 
tration. The value of elutriation at this 
plant for the year 1941 was deter- 
mined to be $11,015. In arriving at 
this value, construction costs, fixed 
charges, and patent right fees were 
included as were labor, materials, and 
cost of electric energy. This repre- 
sented a 1.3c per capita savings in a 
population of 800,000. The savings 
actually resulted from a_ three-fold 
reduction in ferric chloride required 
for concentration. Fuhrman’ con 
cluded that, at this rate, the elutria- 
tion process would pay for itself with- 
in 4 to 5 years. 


In 1941, Washington, D. C., was 
using a 1 :3.8 ratio of sludge to water 
volume, with an average alkalinity de- 
crease from 3,346 ppm in digested 
sludge, to 450 ppm in the elutriated 
sludge. In 1953, digested sludge was 
elutriated with Potomac River water 
at a ratio of 1:1.5, with the counter- 
current method of washing employed 
The alkalinity decrease in 1953 was 
the same as for a single wash at the 


1 :3.6 


Springfield, Mass., 
highest elutriation ratio in 
sludge to water volume of 
Washington, D. C 
tioned, had the lowest ratio 


ratio of 
reported the 
1953: a 

1 :4.5. 


already men 


Concentration 


Substances that have been added 
to sludge to condition or concentrate 
it (either with or without elutriation 
and digestion) include the following 
sulfuric acid, sulfur dioxide, alum, 
bone ash, peat, ground garbage, paper 
pulp, ashes, and clay.* The most uni- 
versally employed materials are fer 
ric chloride, lime, and ferrous sulfate 

In the operating year 1951-1952, 
Buffalo, N. Y., substituted 16 to 20 per 
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TABLE | 


Comparison of Data on Sludge Dewatering at Six U. S. Cities 


Reported for Yeors 1941 to 1953 





Washington, D. C 


1941 1951 1953 1941 


Minneapolis-St. Pau! 
1951 


Buffalo, N.Y 


1953 1941 1951 1953 





Approximate Pop., mil 
Sludge Dewatering, type 
Sludge Dewatering, dry tons 
Total sewage flow, mg 
Sewage susp. solids, ppm 


Chemical Dosage, % dry sludge 


Fec 
CaO 
FeSO, 


Chemical Costs, cents per capita 


Chemical Costs, $/ton 


FeCl 
CaO 
FeSO No Data) 


Filter Operations 


Number filters 
Hours/year 
Days/year 


Filter ott 


Washing schedule 
Econon 


ake yield 


cloth life 
b./sqa. ft./ne 


Volatile matter in cake 


hours 


0.8 0.92 1.04 805 
Prim. Dig. 30 days 
6,870 6,536 35,993 
39,568 59 843 39,286 
180 207 315 


4 4 
4,705 3,822 
220 215 
Wool 90% woot 
10% nylon 
2 to 4 times per day 

600 700 1,000 
9 on. 5 


444 45. 





FeSO, used since june |947, here expressed 


Aluminum chloride 


anton flannel 


in terms of equivalent FeC! 


Raw Primary, Conc. Only 


907 6 6 

Prim. Dig. 60 days 

32,529 10,051 7,369 

45,706 51,262 49,976 
256 168 174 


80.00 
70.00 


4 

IBLGI9 

351 

CF 

Ea. Hour Varies 
489 


65.3 





Hartford, Connecticut 


1941 1951 1953 1941 





Dewatering, type 
Dewatering, dry 
tal sewage flow 


ew age ssf 


Chemical Dosage, % dry sludge 


28 


im. Dig. 30 days Dig 


Annapolis, Md 


1951 


San Francisco, Cal.” 


1941 1951 1953 
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* 
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Fig. 3—-BLANKET type vacuum filters operating in one of Chicago's sewage treatment plants. There are 98 units installed. 


cent alu num chloride for 40 per Based on data from these cities, it Minneapolis st Paul se wage treat 
cent anhydrous ferric chloride. Prior appears that chemical dosages have ment plant was forced to change to 
to adoption, the suitability of alumi not changed drastically in 10 or 12 _ ferric sulfate as a conditioner, since 
num chloride was investigated experi years, though the trend appears to be no bids were received on ferric chlo 
\n industrial waste survey downward. The suspended solids con ride.* During the first five months of 
iluminum chloride con tent of sewage has remained fairly 1947, a dose of 0.91 per cent ferric 

he present in the liquid constant, while the percentage vola- chloride and 2.53 per cent lime (CaO) 
om a local chemical con tile matter in sludge cake has moved was employed. Table 2 shows the ex 
ame sewage treatment slightly upwards, Cake yield from the perience thereafter. These data illus 

vas recently effected filters has remained steady, and the trate how improvement in handling 

ludge conditioning a yields do not necessarily become large and feeding, coupled with careful 

from an acetylene with increased chemical dosage operation, can maintain low materials 

plant, The slurry con lo indicate the flexibility of alarge usage, and therefore costs—even 

cent available CaO) and vacuum filter installation, the follow when sludge conditioners other than 
lids range from 30 to 35 ing example is included. In 1947, the those originally specified must be 


menta 


ime, containing ap 





per cent available 
ed whenever the slurry TABLE 2 


wl hort so) oO { } on8 . 
wh. or he Ben Change in Conditioning Chemicals 
mentioned by Babbitt? may be em Minneapolis-St. Paul 
\ pl ints today on a P ; 


Chemicals, Per Cent of Dry Sludge Solids 
meentration required 
irious sludge ‘ dlepe nas Ferric Chloride Lime (CaO Volatile Organic, % 
ind combination of 
a well as upon the 1942.194¢ averag 
employed In practice January-Ma 4 
from 4 to 20 minutes ar 
ft equivaient 


unong other items, indi F COMmparts 


he concentration of condition 
ge chemicals in use and results a 
complished. [The cities listed were se« 
lected on the bas of having ivailabl 
1941 operating data. The authors cor 
sider that they offer an average cros 


section of operating results 
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Komline-Sanderson Eng. Corp 


Fig. 4—COILFILTER type vacuum filters installed in York, Pa., sewage treatment plant for dewatering elutriated digested sludge. 


used 


Raw sludge is easy to condition 


with low chemical dosages prior to 
filtration in the Twin Cities plant be 
the sludge has a relatively 


low volatile and high ash content ; (2) 


cause { ] ) 


a high concentration of solids is pres 
ent, and (3) the water has a low alka 
unusually high at 


Paul on a per capita 


linity. Solids are 
Minneapolis St 
} 10 


JASIS 


However, according to plant pet 


sonnel, the quality of recent sludge 
appears to be deteriorating.’' An in 
creasing grease content in the sludge 
(from a low of 11.6 per cent in 1942 
to a high of 20.1 per cent in 1952), 
and a decrease in smooth flowing and 
filtration qualities, are attributed to 
(1) rapidly increasing use of dete 
gents, (2) gradual increase in the us 
of garbage grinders, (3) increase of 
19 per cent in per capita meat con 
pre-World War II 


sumption overt 





TABLE 3 


Sludge Dewatering by Vacuum Filtration 
Cost Per Dry Ton—1953 


Washington, 


D.C 


Appr 
Sludge Production 


dry tons 


nemicals 
Ferr chloride 
Lime 


Aluminum chi 


Revenue from sale 


Net unit cost 


Negligible 


ximate Populatior 040.000 


6,53€ 


Buffalo, 
New York 


Duluth, 


Minnesota 


Columbus, 
Ohio 


San Diego, 
California 
600,000 500,000 


6,366 





standards, with accompanying higher 
grease content, (4) delayed plant ar 
rival of sewage solids due to an in 
crease in size ol sewer collecting sys 
tem, and (5) growth of local soybean, 
linseed, and vegetable oil industry, as 


| 


well as the grease discharged from a 


nearby ordnance plant 


Vacuum Filtration Costs 


For exact comparison, costs are al 
wavs difficult to cite accurately, since 


and “bookkeeping” vary 
community to 


w“ hen 


conditions 
community 
they ap 
pear should serve as indicative onl) 
In lable 3 the 
of sludge dewatering by vacuum fil 
there is 


trom 
lheretore, the costs, 
unit cost breakdown 
item 
labor 


tration, shows that one 


nm common in most cities: 1.e 
charges account for the greater part 
of the filtration Milwaukee 


which spends by tar the 


cost 
highest 
amount ($37.53 per dry ton) to pro 
duce a saleable item, also collects the 
largest return ($33.64 per dry ton) 
from the sale of its organic fertilizer 
Vilorqanite. In 1953 
69,000 dry tons of 
duced at a net cost of $3.89 per ton 
all of the 


fertilizer 


approximately 
sludge were pro 
sludge was sold 

( ost 


by this city 


directly as a quoted 


are only for the sludge dewatering 
plant 
Revenue at Duluth 


Calif... 


Minn 
consice rabl 


and San 


lLhiego reduce 
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Fig. 5——-GRAPHICAL comparison of data, 
sewage sludge at Minneapolis-St. Paul. 


unit cost of 


the net vacuum filtration 
It j ilso 


unit cost per ton ot 


ting to note that total 


intere 
dry sludge 
olid excluding capital investment, 
were approximately the same for Buf 
falo, Columbu 


of which have approximately a one 


ind San Diego, all 


half million population 

indication of es 
vacuum filtration 
nited States. It is 
that in all plants 
elutriation, the 
lower than Min 
the latter city 
not practiced the 


concentrated only 


lable | pive an 
ential items i! 
practices in the | 
interesting to note 
practicing chemical 
cost per capita were 
neapolis-St, Paul; in 


elutriation 1 raw 


sludge 1 
medium-size” 


privat ) 
Also, the 


as favorable as per capita outlay for 


cities enjoy 
chemical costs as do the larger metro 
politan are 

h experience during 1949 at 
the Halifax Sewage lreatment Plant, 
is conditioned by heat 
I . showed 
dry 
The 


was 


kngli 


where sludge 
Ing to approximately 460 
treatment per ton of 
146s. 10 d. ($6.56)." 
not filtered, but 
ina Johnson Press 


the cost of 
solids to by 
cake was 
‘squeezed 


ae 
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46 47 486 49 #50 SI 5? 


1941 to 1953, for vacuum filtration of 


Figure 5 illustrates a 12 year record 
of vacuum filtration costs at the Min 
Paul Treatment 
plant." During that period, sludge 
production varied from a minimum 
of 32,482 dry (in 1945) to a 


maximum of (in 


neapolis-St sewage 


tons 


36.663 drv tons 


1947). Using 1941, the last 
World War II year as a base, the unit 
cost of chemicals per dry ton for 
sludge conditioning rose from $0.93 
to $1.37 in 1952, an increase of 47 per 
cent, During the same period the cost 
of operation, maintenance, and labor 
rose 178 percent. Each year after 1941 
showed a steady rise in operation, 
maintenance, and labor costs, with 
only a slight evidence of a drop in 
1944. This is perhaps indicative of 
most cost trends in the United States 
during the years considered 


pre- 


Operation of Vacuum Filters 


As far as is known, filter operations 
are not continuous in any of the large 
or small United States sewage plants 
employing vacuum filtration. Approx- 
imately 5 to 8 hours of filter runs 
daily will dewater the collected sludge, 
and this rate is usually maintained for 
5 or 6 working days per week. Total 
annual filter runs from 900 to 2100 
hours were reported. Runs of greater 
length are not common. All cities 
listed in Table 1 use either wool or 
Canton Flannel filter (or a 
combination of wool and nylon) sup- 
ported over the drum on wire meshes. 

Liberty, N. Y 
table) employs a 
( Komline-Sanderson ) wit! 
ing drums, each 8 ft. in 
and 6 ft. long. The coils lay 
overlapping positions giving two com 
plete layers. The drum rotates with 
vacuum applied 50 per cent of the 
time from dead center bottom to dead 
center top. In this position the spring 
acts as a filtering device and later, 
after reaching dead center top, the 
springs are stripped mechanically 
from the filter and flexed 
steel fingers strip the cake from the 
coils, complete cleaning being aided 
by the flexing operation which is con 


cloths 


led in 
unit 
o dry 
iumeter 
lown in 


(not inclu 


coiled spring 


1; 


Stainless 





TABLE 4 


Per Capita Sludge Production at Seven U. S. Cities 





Population* 


in millions 


City 1941 1953 


Sludge product’n, Sludge product'n, 
dry tons 


1941 


Percent Change 


pounds per capita Per capita 


1949-53 


Ave 


Sludge 
Prod 


1949-53 1941 


Ave Pop 





N. Y 
Paul, Minn 


Buffalo 
Minn. - St 
Washington, 0. C é 
Annapolis, Md ) 

Hartford, Conn 
San Francisco, Cal 
Springfield, Mass 


Note: 1941! information from Genter, A. | 
pp. 246-247 
Approximate sewered population 


Richmond-Sunset Plant 


10,051 
35,993 


g7C 


Transactions 


8,462 

34,527 

6,506€ 

472 

3 668 
3,374 23 
i4¢ 


1945, Vol. 72 


ASCE 








tinuous, Liberty is a summer resort 
and the summer population doubles 
the full-time number of winter resi 
dents from about 7,000 to 15,000. The 
unit has been satisfactory to date."* 

During 1941, the vacuum filters in 
Washington, D. C. were washed for 
30 to 45 minutes after each operating 
period to remove particulate matter 
that had a tendency to blind the cloth 
On a regular basis, the cloths were 
washed for 24 hours in a | per cent 
oxalic acid solution. This operation 
increased the service of wool cloths 
from 528 to 682 hours on the average, 
or about 30 per cent. On the basis of 
a first cost of $120 per filter cloth, 
the hourly cost of operation was re 
duced from $0.23 to $0.18. 

In 1953, Washington installed 90 
per cent wool—10 per cent nylon fil 
ter cloths: these filters were washed 
from 2 to 4 times each operating day 
During 1953 all four cloths were re 
placed, but after an average service 
of about 1100 hours. Filter cloth cost 
per dry ton during the year averaged 
$0.14. Two of the four replacements 
were made with 100 per cent nylon 
cloths. Results of new cloth trials are 
not yet available 

Each vacuum filtration plant has its 
own schedule for washing filters, and 
uses varying pressures of water. The 
range of filter washing in 1953 was 
reported to be from an hourly basis 
to every 14 hours of operation 


Hourly vacuum filter washing has 


rhe 
filter washing times tested have varied 
every 24 hours to 
tinuously. Continuous spray washing 
with plant effluent at 65 to 70 psi pres 
sure did not prove desirable, Hourly 
washing at 30 to 50 psi helped main 
tain filter media. The fol 
lowing data list the complete washing 
cycle practiced in Milwaukee :'® 


shown promise in Milwaukee 


from once con 


a cleaner 


Washing Time Pressure 


Plant started Every 24 hours 


1938 Every 8 hours 


24. Continuously 
47 Every hour 

survey showed that filter cloth 
varied from about 2 to 4 
per cent of the unit cost of vacuum 
filtration on a dry ton basis. When 
rates of filtration are high, filter cloth 
costs increase, as do the chemicals re 
quired to effect proper filtering 


(Jur 
expenses 


Municipal Sludge Production 


According to the most recent in 
5. population of ap 
proximately million contributes 
sanitary sewage to Of this 
number some 62 per cent, or 57 mil 


formation, a | 
(? 


sewers 
lion, sends domestic waste to systems 


that will eventually reach sewage 
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TABLE 5 
Constituents of Vacuum Filtered Sludge—1953 





Analyses Reported as Percent on Dry Basis 


Range! 


Determination Minimum Maximum 


Ash 25 6" 
Volatile 30.0% 
Nitrogen as N 


70.0» 
74.48 
6.34 
Total Phosphoric 

Acid as P,O 
Potash as K,O 
Grease 


3 86» 


,or% 
574 
- 

36.2° 


Includes: Aurora, Ill., 


Conn., Milwaukee, Wis 


population 4,113,000 


Buffalo, N. Y., 
Richmond-Sunset Plant 
Cal., Washington, D. C., and Worcester, Mass 


Arithmetic 


Dearborn 


Averages 


Weighted, without 
Weighted? Milwaukee (1947-52 


49.0 37.1 33.9 
51.0 62.9 1 
3.49 3.14 


2.42 


Hartford 
San Dieg 


Mich., Duluth 


San Frare isco, 


Minn., 
Cal 


Combined approximate sewered 


Population times constituent for each city divided by total population reporting 


Milwaukee, b Hartford, c Buffalo 


d 


San Diego, e Washington 





treatment plants of one description or 
another."* 
(Juestionnaires were 
1953 to 15 cities throughout 
United States with a total population 
of 4,907,000. Replies indicated that 
about 78,000 per 
sludge were produced in those cities 
This is equivalent to a contribution of 
32 pounds of dry sludge per capita 


sent during 


tons year of dry 


per year. These figures do not include 
Milwaukee, since the sludge produc 
tion from that city is abnormally high 
The population of cities included in 
the total mentioned ranged from 28, 
000 to slightly more than 1,000,000 

lable 4 indicates that for cities over 
one-half million in population, the 
sludge production on a per capita 
has declined since 1941, In 
smaller cities, with one-quarter mil 
lion or less population, the reverse is 
true. These figures are from plants 
that employ vacuum filtration as a 
method of sludge dewatering, and do 
not necessarily represent a per capita 
trend in all American cities 

\ considerable quantity of sludge 
that filtration even 
tually finds ultimate use as land ferti 
lizer, either ferti 
lizer filler or as a lawn dressing. The 
return from sludge sold for these 
purposes seldom operating 
charges necessary to prepare the end 
product for sale, 


basis 


is dewatered by 


as a commercial 


cancels 


Chemical Composition of Sludge 


rhe composition of digested sewage 
sludge varies from place to place 
\nalyses of many hundred pre-1945 
samples throughout — the 
United States show the following per 


collected 


centage ranges and averages 


the 


Range 
sh 3 
Volatile 
Nitrogen as N 
Phosphorous as P.O 
Potash as K,O 


Grease and Fats 


len vacuum filtration plants in the 
{ >. have furnished complete or 
partial chemical analyses for the 1953 
operating lwo of the plants, 
Dearborn and Milwaukee, do not em 
ploy digestion preliminary to vacuum 
filtration 

lable 5 ranges 
arithmetic and weighted averages of 


yeal 


shows well as 


as 
chemical analyses for 1953. Since the 
values submitted for Milwaukee cov 
ered a period of seven years (1945 
53), figures for that were in 
cluded in two calculation but omitted 
from the last. It is interesting that the 
ash and volatile arithmetic averages 
Table 5 coincide 


city 


shown above and in 

The 10-plant arithmetic 
weighted averages that 
sludge, for the plants reporting, ha 


and 
show 1953 
a greater nitrogen, phosphoric acid 
and grease content than the pre-1945 
values. On the other hand, potash in 
Rudolfs’ averages is than 
twice the 1953 value 

Weighted values, without the 1947 
53 Milwaukee determinations, show a 
completely different of figures 
when compared with pre-1945 or 1953 
values. Volatile content is high, while 
nitrogen, phosphoric acid, and potash 
fall considerably below the pre-1945 
and 1953 averages 


greater 


set 


Units Not in Use 

In addition to the statistical infor 
the following com 
ments were reported from five widel 


mation received, 
separated areas 
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[nd.: “One filter that is not 
the reply to the question 
number of filters in 
sludge is hauled in 

tank trucks and 
farm land, the sludge be 
posed of by sale as a soil con 


Varion 
used’ wa 
concerning the 
operation All 
liquid torm by 
spra ed on 
ing di 
cditioner 

Oklahoma Cu 
| ed at the 
lant 
Pasaden 


ludg« by 


Okla ‘No filters 
Northside Sewage Treat 
since 1950.” 

Calif The disposal of 
hitration and drying was 
1942, which 


ludge has been disposed ot 


ment 


discontinued in since 
time the 
by contract through the facilities of 
the Los Angeles County Sanitation 
District.” In 1948, the City of Pasa 
dena discontinued the operation of its 
ewage treatment plant entirely 

Wisconsm Rapids, Wis.: “The use 
of vacuum filtration was discontinued 
10 years ago. We now use open 
ludge bed 

Kock Island, Ill 


filters 


about 


At Rock Island 
size 4-ft. x 6-ft 
These sludge filters 


we have two 
hey are not used 
been standing still for the last 
ten years. Then engineer of the sew 
we treatment plant in 1942 said it 
cost to much to operate the filters 


ia Ve 


Summary of Survey Data 

lhe disposal of constantly-accumu 
sludge in sewage treatment 
an essential and costly 


lating 
processes 1s 
operation, Vacuum filtration is a rapid 
method of dewatering sludge to fa 
cilitate disposal Digestion, elutriation, 
and concentration, singly or in con 
junction, usually precede filtration 
lhe average sludge digestion time 
used in U. S. plants employing vac 
uum filtration from 1941 to 1953 was 
about 45 days, with a range of 30 to 
UO days 
than digestion, reduces the amount of 
chemicals required for concentration, 
and lowers the alkalinity of digested 
\ counter-current method of 
washing sludge has reduced the vol 
ume Of water necessary to produce a 


Elutriation, less widely used 


sludge 


specit alkalinity reduction 
notably ferric 
chloride and lime, are widely used as 


Several chemicals. 


conditioners, Two large sewage treat 
ment pl ints have ceased using terric 
a northeastern plant used 
chloride which was dis 
covered in a waste discharged from a 
local concern, and substi 
tuted lime slurry from a nearby acety 
plant; a mid-western sewage 
plant adopted ferric sulfate, used in 
conjunction with lime, when no bids 


‘ hlorice 
aluminum 


chemical 


| 
icne 


were received on a proposal to fur 
nish chloride. Flexibility of 
changeover original 
materials to other chemicals is note 
Che same mid-western plant 


ferric 
from specified 
worthy 
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SURVEY OF VACUUM FILTRATION 


is experiencing a definite change in 
sludge quality because of modern con- 
sumer and homeowner habits 
Revenue from the sale of sewage 
sludge as commercial fertilizer or 
lawn dressing seldom equals vacuum 
filtration operation and maintenance 
ixecluding fixed charges, total 
unit cost in 1953 for dewatering 
sludge by vacuum filtration varied 
from $7.00 to $13.00 per ton of dry 
solids, with revenue from the sale of 
sludge infrequently reducing these 
figures. One English experience of 
1949 approaches the lower cost limit. 


costs 


In comparing data from six cities, 
the per capita chemical costs for 
sludge conditioning were lower where 
elutriation Chemical 
costs have risen since 1941. A break 
down of individual items shows that 
labor the largest ex 
penditure in vacuum filtration on a 
dry ton basis; an increase of about 
180 per cent in labor, maintenance, 
and operation costs was reported in 


was practiced 


accounts tor 


one instance 

Annual filter operating 
from 900 to 2100 hours have 
reported throughout the period under 
discussion. The average life of filter 
appears to be 400-600 hours 


periods 
been 


cloths 


during this period, Of the plants re 
ported, only one has experimented 


with any new filter media; i.e., a 90 
per cent wool—l0 per cent nylon 
cloth, which was in successful opera 
tion in 1953 for about 1100 hours per 
cloth. The 100 per cent nylon cloths 
now are being used experimentally 
\ coil spring filter, of indefinite life, 
is mentioned, Filter washing, using 
different water pressures, has varied 
from continuously to every 24 hours 
throughout the operating period 

Annual sludge production data re 
ported by 15 cities, varying in size 
from 28,000 to 1,000,000, and having 
a combined population just under five 
million, averaged 32 lb. per capita on 
a dry basis, during the year 1953. This 
production compares with 42.4 Ib. 
per capita production during 1941 
based on data reported by seven cities 
having a combined population of 2.5 
million, Average sludge production in 
the same seven cities during the period 
1949-53, with population increased to 
three million, had dropped to 38 Ib 
per capita per year \ percentage de- 
crease in sludge production was noted 
in cities over one-half million in size; 
cities one-quarter million or less 
showed increased per capita sludge 
production 

An arithmetic average of 1953 
sewage sludge analyses, representing 
a population of approximately four 
and one-half million indi 
cates that sludge is becoming richer 


persons, 


in chemical content, but has a higher 
grease content, when compared to 
pre-1945 sludge constituents 
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COMMENTARY 





Our Dwindling Clean Water Supply 


How water shortages affect our municipal and industrial expansion 


easily disturbed, the 


T' ») ONI 

thought of a dwindling water sup- 
ply may easily lead to a ery of “wolt.” 
While such a cry 
necessary in some cases to arouse the 
citizenry, we may be thankful that 
such tactics are not often resorted to, 
since they accomplish very little to- 
ward the solution of an engineering 
problem. A more rational approach 
pre.aling among faced 
with the solution of a difficult water 
supply problem would include a thor 
ough analysis of the quantity and 
quality of available supplies, along 
with the cost of the advanta 
geous solution, 


may seem almost 


engineers 


most 


Water and Our Economy 


An article in the March 1954 issue 
of Fortune magazine reviews dra- 
matically the national water situation, 
particularly as it relates to industrial 
needs. Francis Bello has prepared 
this audit of water resources. 

To maintain the average man in the 
United States requires about fifteen 
hundred tons of fresh water per year. 
Of all other materials fuel, 
metals, plastics, lumber, and 
gravel—a man requires only about 
eighteen tons. About one-third of this 
total amount of water is lost in plant 
transpiration and evaporation, while 
the remainder is returned in volume, 
if not in cleanliness, to the nation’s 
streams. The total amount of water, 
fifteen hundred year per 
capita, does not include the volume 
(seven times as great) used in the 
generation of hydroelectric power. 

Water is unquestionably the cheap 
est commodity sold by quantitative 
measure, If necessary to demonstrate 
this to yourself, try to lift a penny’s 
worth of it sometime. Before such an 
effort, however, I suggest a thorough 
physical examination and perhaps a 
mental examination by competent 
members of the medical profession 
Even at the substantial rate of twenty 
cents per thousand gallons, your 
“penny’s worth” would weigh over 


400 pounds 


food, 


sand 


tons per 





by RALPH E. FUHRMAN 


Mr. Fuhrman, Executive-Secretary of the F.S.81.W.A., 
Champaign, Ill., was previously Deputy Director of 
Sanitary Engineering, Washington, D. C. His paper 
reviews many aspects of present water supply 
problems. It was presented at the Third Southern 
Municipal and Industrial Waste Copference at 


Raleigh, N. C. 





Division of Water Industry Costs 


In our billion-dollar-a-day national 
economy, total water run 
much less than one per cent, with the 
city dweller’s share approximately 
one-seventh of one per cent or $500 
million per year. Agriculture's share 
of the cost is less than half of the 
city dweller’s. The remainder of our 
$3 billion national water bill is borne 
by industry 

' Another measure of the size of the 
water industry is the huge investment 
in water supply and distribution fa 
cilities. At the present time this 
amounts to about forty billion dollars, 
of which $7.5 billion represents pub 
lic supplies. The ratio between 
annual income and the investment 
necessary to produce it, been 
cited as one reason for the reduction 
in privately-owned water systems and 
the increase in publicly-owned sys 
tems 

(On a national scale there 1s no need 
to feel that the United States is run 
ning out of water. At the same time 
it must be appreciated that the seven 
teen western are using about 
seventy per cent of all the water they 
may expect to develop at reasonable 
cost. Arizona is using more water 
than is available within its borders 
California considered bringing 
water from the Pacific northwest to 
meet future demands. Texas is con 
sidering bringing water from the 
Mississippi 

At the present time, in many parts 
of the United States, it is necessary to 
practice conservation measures that 


costs of 


low 


has 


states 


has 


are completely unknown in other 
parts. The natural emphasis placed 
on water shortages, like the New 
York City case of 1950, may lead to 
hasty conclusions if applied to other 


places without thorough analysis 


Water Supply—National Problems 


In very recent years there have 
been several significant efforts at por 
traying the overall problem of water 
supply for the United States on a 
national basis. In 1950 the President's 
Water Resources Policy Commission 
issued its voluminous report entitled 
“A Water Policy for the American 
People.” In June 1952 the President's 
Materials Policy Commission studied 
the materials problems of the United 
States and their relation to the fre 
and friendly nations of the world 
Such a study necessarily included a 
consideration of water 
These primary studies, supported by 
more detailed investigations and re 
ports by the U. S. Geological Survey 
and the U. S. Public Health Service, 
give a plentiful supply of information 
on this subject 

The mid-century conference on re 
sources for the future held in Wash 
ington during December, 1953, in 
cluded one section devoted to water 
resource problems, All of these re 
ports should be required reading for 
industrialists and engineers who have 


resources 


or ever may have water supply prob 
lems. The present data like 
those just stated, but also point out 


reports 
that information is incomplete, par 
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OUR DWINDLING WATER SUPPLY 


Fortune Magazine 


POLLUTION load of municipalities and industries, based on oxygen depletion. 


ticularly as*to non-consumptive water 
even with this shortcoming, we 
must accept them as the best avail- 
able until the future brings additional 
intormation 

President 


ise 


lruman’s Materials Pol- 
icy Commission concluded that by 
1975 the United States may be using 
as much as ninety per cent of all 
water than can be developed at rea 
\pparently this con 
clusion did not differentiate between 
the consumptive and nonconsumptive 

water. The ordinary munici 
pal and industrial use of water is 
nonconsumptive, that is, substantially 
equal volumes are discharged to sur 


sonable cost 


uses of 


streams after use 
irrigation returns 


face 
(On the contrary, 
to streams or groundwater only about 
one-third of the volume used; while 
the remainder is lost through evapo 
ration and transpiration. The Policy 
Commission estimated that the 1975 
water demand would be nearly double 
the 1950 water demand, The increase 
in irrigation expected for the same 
Much of 

the increase is expected to come from 
requirements of 
such sta 


period is substantially less 


the cooling water 
electric generating stations ; 
tions are expected to quadruple in 
capacity during the 25-year period 
Fortunately, this use does not dimin 
ish the water supply; but it does re 
to the stream at an 
elevated temperature, Though this 
factor cannot be considered desirable, 
r better off to have tempo 
than to have no 


turn the water 


we are i 


rarily warm watet 


water 


Regional Aspects of Water Supply 


\s described in the Fortune article, 
there 1s a great difference between the 
demand and supply pictures when the 
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seventeen western states and the 
thirty-one eastern states are com- 
pared. For this comparison, the Lou- 
isiana to Minnesota column of states 
and all those eastward are differen- 
tiated from the western states. The 
average annual precipitation on the 
whole United States is 4,300 bgd 
(billion gallons daily). The average 
runoff and percolation is 350 bgd di- 
vided between the 17 western states, 
and 900 bgd divided between the 
thirty-one eastern states.. 


About two-thirds of the western 
states’ run-off is, unfortunately, con- 
centrated in the Pacific Northwest 
a long way from arid southern Cali- 
fornia. Based on a 1950 U.S 
logical Survey Study, the seventeen 
western states use about 77 bed for 
irrigation. This is nearly equal to the 
East's total use of 80 bed. Of the 350 
bgd in the seventeen western states 
120 bgd, or thirty-four per cent, are 
considered to be economically avail- 
able. Since 50 bed are used consump 
tively, and 35 bgd are used noncon 
sumptively, an additional 35 bgd 
could still be developed at a reason 


able cost 


(;€0- 


In the 31 eastern states, a some 
what brighter picture is presented. Of 
the 900 bed total runoff, 225 bgd or 
25 per cent are considered potentially 
available with 80 bgd as the present 
use, Of this, only 7 bed are used con 
sumptively. As the result, the remain 
ing 73 bed are potentially available 
if a combination of hydrowaste treat 
ment, with or without natural purifi- 
cation, will allow further use of this 
water. The increased potential of 
new supplies available is 155 bgd in 
the eastern states 


Increase in Water Needs 


In the twentieth century the with- 
drawal of water in the United States 
has about doubled on the average of 
every twenty-five years. We should 
have a wholesome concern about our 
clean water supply. The withdrawal 
of water is unlikely to double in all 
parts of the country by 1975, but it 
appears that increasing per capita 
consumption to support our con- 
stantly rising standard of living will 
impose this overall demand on water 
supplies. We may do well to inquire 
into the possible methods of meeting 
such a situation. In the parts of our 
country where water resources can 
supply this additional withdrawal 
there is no problem. In other parts of 
the country it appears that more and 
more future water needs must be 
solved by recirculation, reclamation, 
or, in general, the better use of exist- 
ing supplies. 


The West must decide whether it 
wishes to use its water resources for 
the comparatively low value of prod- 
ucts produced by irrigation or whether 
it will prefer to use its water in the 
production of goods with greater dol- 
lar value per gallon of water used. 
The East must make decisions as to 
the extent that cities and industries 
will be allowed to continue the whole- 
sale defilement of streams by pollu- 
tion. 


Methods of Water Conservation 


Reclamation of used water is gen- 
erally practiced only where reclama- 
tion is cheaper than the cost of 
additional supply. One of the best 
examples of this practice has been 
the reclamation of Baltimore sewage 
plant effluent by the Bethlehem Steel 
Company for use in steel production 
at the Sparrows Point Mill. The steel 
mill adopted this practice as the re- 
sult of an extreme ground water 
shortage caused by over-pumping in 
the area. While present use amounts 
to about 60 mgd (million gallons 
daily), plans are being made to re- 
claim the entire volume of treated 
sewage of the City of Baltimore, ap- 
proximating 150 mgd 


Surely an outstanding use of water 
conservation and reclamation is that 


of the Kaiser Fontana Steel Plant 
near Los Angeles. This plant draws 
on local ground and surface waters 
as well as sewage from the nearby 
community. At a result, the mill pro- 
duces steel with a water use of only 
two per cent of the conventional 
65,000 gallons per ton of steel. The 


technical literature in recent years 
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WATER CONSUMPTION in the United States (left), and a comparison of water demand with water supply (right). 


records many such examples though 


on a smaller scale 

Increasing regulation of streams by 
the construction of impounding reser 
likely 


portion of our expanded water needs 


voirs 1s to provide a large 
in the next 25 years. In the East, par 
ticularly, significant additions to avail 
able water supplies would result from 


this practice 


Ground Reservoirs are Important 


The development of new ground 
possible 
much 


water reservoirs 158 even 


about over 


lox a 


though we hear 


lrafts of ground water in many 

locations an equilib 

of inflow and outflow 

established. Many 

und water 
tapped 

ireas whic! 


tions In these 
will have 
areas where 
reservoirs could he 
unfortunately, not in 
available the other 


a good industry 


have 


ingredients ror loca 


tion besides water 


namely labor, 


markets, and raw materials. The use 


of ground reservoirs can be 
d tremendously by the use of 


While this 


sustain the volumes 


harging 
method elps 
vail ible, if 


volumes available by prevent 


also make much 


may 
reatet 

the intrusion of salt water along 
and Gulf coasts 


tuture 


\tlant Pacific 


means Of augmenting 
supplies include importation of 
enti 


from an area where it is p 


induced rainfall, the production 


of tresh from sea water by 


distillation of 


water 
iron exchange, or the 


use of substitutes for fresh water. In 


ase of the latter, salt water may 


cooling if the cost of 
fresh water is too great. Air cooling 
offers another possibility, as does the 


circuits tor 


be used for 


use of closed cooling 


purpe mses 


Municipal and Industrial Expansion 


rhe effects of the nationally dimin 
ishing water supply have, in the cur 
rent industrial boom, been most 
favorable economically to the south 
eastern United States. The effects on 
municipal and industrial expansion 
can hardly be separated. Since indus 
try is the principal reason for the 
development of cities, municipal and 
industrial water supply problems tend 
to merge 

The Materials 
pointed to the 


Commission 
additional 
supplies as being proportion 


Poli y 
potential 
wate! 
ately greater in the nine southeastern 
twenty 


Che s¢ 


states than in the two north 
southeastern 
Louisiana, Arkansas 
SSiIsSsippl \labama 
South Carolina, and 
Availability of wate 
vital part 


growth 


eastern states 
include 


Tennessee, Mi 


states 


Florida, Georgia 
North Carolina 
has undoubtedly played a 

in the South’s industrial 
which reached the astounding rate of 
multi-million dollar 
during each working day of 1951. A 
glance at this area is sufficient to ob 


one new plant 


serve the strong shift from the tradi 
tional agricultural economy to an 
industrial economy 

\nother 
of the South is 
importance 
dustrial 


aspect of the renaissance 


less obvious but of 
Phat 


which ha 


great aspect 1s 


research actuall 


pointed the way for the great indus 
trial expansion. Such research must 
become and remain mindful of the 
obligations in the field of water pollu 
rhis mean 
study treatment 
which hydrowastes will respond; 
treatment should be the last 
Che fundamental good for 
servation of all resources of 


tion does not research 


only to methods to 
resort 
the con 

the re 
gion would be accomplished most by 
(within the 
reduce 
he next choice 


which 
would 


use of processes 


limits of economy ) 
waste to a minimum 
would be to use processes yielding 
usable byproducts 

that sourthern im 


private as 


It is my hope 
dustries 


public 


and the well a 
laboratories in the 
to cle 


information ¢ 


research 


south will do their very best 


\ elop technological 


ential to the solution of  strean 


pollution problems, It is my further 
that 


municipalities, as 


industries and 
state 


pollution control au 


hope outhern 


well as and 


regional water 


thorities will cooperate toward the 


same end. If this course is followed 


the ceiling of ultimate industrial de 


velopment of the region will be 


raised greatly, If it is not, most of 


those present may live to see the 


degradation of southern streams to 
an extent characteristic of other part 


Materials Poli 
uggested that by 197 


ot our count? 1 he 
(lommssion 5 


suppl 
factor 


water may be the most im 


portant iffecting industri 


location 


W&SWw 
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GROUP of Sanitary Engineers representing twenty-one countries at 4th European Seminar in Opatija, Yugoslavia 


The Control of Pollution Abroad 


Impressions from a brief European visit 


A \ consultant to the World 

Health Organization, | was privi 
leged to go abroad last Spring under 
the sponsorship of the Regional Office 
for Kurope of the WHO, in coopera 
Rockefeller Foundation 
Government, The 


tion with the 
and the 
immediate 
in a seminar on pollution control pol 


Y ugoslay 
object was to participate 


a conferen e of 


icy and practice at 


irom twenty-one 
The conference 


country im 


sanitary enginect 

| uropean countries 
Yugoslavia, a 
which the Rockefeller Foundation has 
substantial contributions since 


promotion of sanitary 


plac ‘ Was 


made 
1927 for the 
engineering and public-health train 


nig 


\ secondary object was for me to 
observe pollution-control activities in 
of England, Holland and 
prior to the semimar. Some 

were allotted for this pur 
more 


certain part 
(yermany 
three week 


pose, hardly enough time for 


to some develop 


than an exposure 


ments, but nevertheless a most re 
warding period in terms of renewing 
establishing new 


old contacts and 


ones 


Comments on the Seminar 


Locale of the seminar was Opatija, 
an Adriatic seaside resort of compel 
ling beauty and charm that once was 
a playground of the Austrian Court 
lo facilitate exchange of viewpoints 
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the business of the seminar was con 
ducted in two languages—lnglish 
and French—and simultaneous trans 
lation facilities were provided. An 
IBM wireless system was used, each 
delegate being provided with a port 
able receiver and headphones 


Unlike most technical meetings in 
the United States, where speakers are 
placed on rather rigid time schedules 
and subsequent discussion is not par 
ticularly encouraged, this week-long 
European conference would seem to 
stand quite in contrast. | was in 
formed that the Opatija seminar was 
typical; and, here is what transpired. 
Prepared papers on assigned topics 
were required to be submitted three 
months in advance; and, these were 
translated into several languages and 


distributed to all participants. At the 
seminar a half day was allotted for 
the development and enlargement of 
various points made in a prepared 
paper, at least one of which was 200 
pages long and several others almost 
as voluminous. Following this there 
was a full day devoted to cross ex 
amination of views, supplemented 
with discussion and argument on re 
lated points. A final half day was 
then devoted to a summarization of 
all the viewpoints and the presenta 
tion of conclusions. Discussion was 
then opened on the validity of the con- 
clusions and their resulting modifica 
tion. It was my feeling that we had 
rather fully exhausted the subject, to 
say nothing of the concommitant con- 
dition of some of the participants. 
Among the conclusions from the 





seminar, with regard to the problems 
of pollution control in Europe were 


tnese 
(1) Industrial pollution contributes the 


greatest amount of stream degradation 
While seek 


sources 


in many areas of Europe 
ing means to curb existing 
which can be done orly with the great 
est difficulty and which may take a long 


time—it was agreed that pro/ulition of 


new sources should immediately en 


rced 


Successful control can be exercised 


only by organizations with authority 


ver entire river basins. Steps already 
have been taken in this direction on an 
international basis by the creation of a 
Rhine River Commission on which tour 


nations—Switzerland, France, Germany 


and Holland—are 


represented 


Desirable quality of water to be main 
tained in a river is a matter that should 
reflect the use to which the water is to 
be put, and also may depend in con 
siderable degree upon public opinion as 
to what quality conditions are within 
ement, Al 


unanimity as to 


the realm of economic achiet 
though there was no 
what constitutes desirable water qual 


ity for specific uses there was agree 


ment that rivers should be maintained 


so as not to be offensive to sight or 
smell and that pollution loads must not 
be permitted to exceed the self-purifica 
tion capacity of the stream. This would 
constitute a minimum standard of reg 


ulation 


Complexities of English Practice 


Any ideas that I had previously en 
tertained about the complexities of 
pollution contro] practice were liber 
ally confirmed in learning some of the 
experiences of administrators in the 
United Kingdom 

[here was fascination, 
rot example, in the summation made 
by Mr. A. S. Wisdom, deputy secre 
tary and solicitor of the Conservators 


a peculiar 


of the River Thames, before a meet 
ing of the Institution of Sanitary En 
gineers. Not only were the technical 
problems of pollution prevention dif 
ficult, he stated: but, on top of that 
had with the law 
And the law, he 
of exact science for adding organized 


one also to deal 


asserted, was a sort 


chaos and confusion to what one had 
hitherto thought was relatively simple 
straightforward. The 
divided into 
First, there 
was the common-law position, which 
given 
the courts; the 


and law, he 


pointed out, was two 


quite separate branches 
consisted of various decisions 
from time to time by 
second branch comprised the statutory 
provisions relating to pollution, There 
30 or 40 statutes dealing 


were about 
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OPATIJA, Yugoslavia’s resort town on the Adriatic Sea, where Seminar was held. 


with pollution ; and there were several 
hundred cases in which the common 
law position was dealt with 


Statutory provisions with regard to 
pollution prevention in England ap 
pear to have originated at the time 
when such enactments were identified 
with the name of the reigning mon 
arch. We find one titled “27 Henry 
VII, Chapter 18,” which provided for 
a penalty of 100 shillings to be paid 
to the King and to the Mayor of 
London “by any person annoying the 
into the 


Thames or dung 


river.” 


casting 


100 years 
ago, a variety of laws and administra 


Since that period, som 


tive devices have been applied to cope 
with the increasing problem of stream 
pollution. Finally, in 1948, following 
several years of intensive study, the 
Rivers Board Act rhis 
provided for the establishment of a 
board for 
rivers in England and Wales 


was enacted 


each river or group of 


Some 32 River Boards have been set 
up. They replace about 45 Fishery 
Boards, 53 Catchment Boards dealing 
with land drainage and 1,600 Pollu 
tion Authorities. The River Boards 
took over from the existing agencies 
all their functions dealing with land 
drainage, fisheries and pollution and 
also have the general duty to deal with 
conservation in their areas 


Meantime, in 1951, a Rivers ( Pre 
vention of Pollution) Act was passed 
Its purpose: “to make new provisions 
for maintaining or 
wholesomeness of rivers and other in 
land or coastal waters of England and 
Wales in place of the River Pollution 


restoring the 


1876, and 
other enactments.” The powers in the 
1951 Act are given to the River 
or example, the consent of 


Prevention Act, certain 


Boards 
an appropriate River Board is required 
for the discharge of new effluents or 
effluents substantially altered. A 
River lsoard may lay down by-laws 
(local laws) specifying quality and 
quantity of discharges to streams 
Very importantly, in making such by 

laws the River Boards are required to 
have regard to the character and flow 
of the stream, the extent to which the 
stream may be used for industrial pur 

poses, fisheries, water supply, agri 

culture, transport or navigation 


Incidentally, by-laws must first be 
confirmed by the central government 
in this case the Ministry of Hous 
before 
River 
lo date no by-laws have been 


ing and Local Government 


they can be employed by a 
Board 

formally submitted by any board 
rherefore, in the absence of by-laws 
Board cannot 


a River prosecute a 


person or organization which is 
thought to be polluting a river with 
out first obtaining the consent of the 
Minister of Housing and Local Gov 


rhe 


therefore, is in a decisive position with 


ernment central government, 


regard to pollution control, Only the 


Thames Conservancy Board (which 


has been operating since 1865) and 
(Catchment Area 


two other agencies 


of the River Lee and the Surrey 


County Council) are permitted to ex 
ercise certain special and private pol 
without the necessity 


lution powers 


for central government approval 
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The Situation in Germany 


In Germany there 1s no general law 
regard to pollution control, al 
though one is currently under con 
ideration, Meantime 
unusually 

known as 


estab 


there are sev 
eral « xample ot eflective 
administrative 
River A 
lished undet 
Ruhr Valley 


tion of industry and the limited water 


agencies 
which are 
Those in the 


Ociations, 
state laws 

where the concentra 
resource made it cpurte obvious a half 
century ago that pollution control was 


a matter of economic survival—claim 


pent ial attention 


Lnder a 


pecial law of the State of 


1904 the 


ocimtions 


russia im formation of 
River A permitted 
lhe manner of their organization and 
and the 
have achieved in solving 
have 


Was 
idmunistration degree ot 
success the 
economy, 
admiration 


problems of water 
world wide 
diffieult to share this en 
thusiasm on the basis of what 
and heard during the course of a brief 
nspection of the three principal 
hoards in the Ruhr Valley. And, | 
an only wonder why the experience 
boards has not found fuller 
application world 
water resources problems are 


commanded 
It was not 
| saw 


of these 
elsewhere in the 
where 
acute, to say nothing of other areas 
of Germany itself 
The answer, | am told, probably 


] fact that nowhere has there 


hes im the 
been a greater consciousness of what 
water means to industrial, agricultural 
ind urban development than in the 


Ruhr Valley. Because of the limited 
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size of the rivers and water resources 
in terms of the demands placed upon 
them and industrial 
uses, navigation, power production, 


for domestic 


recreational purposes and waste car 
riage—a high value has been placed 
on the means to accomplish maximum 


river use 


variations in the 
\ssoc la 


Ihere are 
manner in which these River 
tions operate. But, in general, they 
conduct the studies and make the de 
cisions on how the river shall be used 


some 


and what works are necessary to se- 
cure these they design, 
build and operate the works and other 
wise assume responsibility for main 
taining desired conditions 


uses : also 


\dministrative procedures are typi 
those developed for the 
Emscher River Association, oldest of 
the Ruhr Valley group. It includes a 
board of 100 deputies elected for six 
years from the towns and rural dis- 
tricts; a managing committee of 
twelve members chosen by the board 
for a six-year term and representing 
the mines, cities, agricultural and in 
dustrial interests; and a commission 
of appeal with nine members, three 
of whom are appointed by the pro- 
vincial (state) government and six of 
members of 


fied by 


whom are selected by 


the board 


Functions of the 100 member board 
are: To elect the managing commit- 
tee; to fix taxation principles; to 
adopt the budget; and to issue loans 
for public subscription 

Functions of the 12 member Man- 


aging Committee are: To deal as the 


executive body of the board; to pre- 
pare the budget and present it to the 
board; to fix the actual taxes; and 
to deal with protests concerning taxes. 


Function of the 9 member Com- 
mission of Appeal is: To hear and 
decide all disputes in connection with 
taxes; its decisions are final and not 
subject to appeal to any other court. 

Revenue for operating the Associ- 
ations is obtained from: (1) taxes on 
industries, communities and from 
water-supply authorities; and (2) 
from the sale of hydro-power, di- 
gested sludge, digester gas and land 
rentals. Bonds of the Associations 
which are issued to cover costs of new 
construction —are said to enjoy a 
splendid credit rating both in Ger- 
many and abroad. Their safety from 
an investment standpoint is enhanced 
because of the joint liability of all 
members of a river association and 
by the fact that tax liens—being a 
public agency charge—have priority 
over any private debts of the mem- 
bers. 


Some idea of taxation principles 
and budget requirements may be 
gleaned from current operations of 
the Ruhrverband, which is the second 
oldest and largest of the Ruhr Valley 
river associations. The distribution of 
the overall tax is 27% percent among 
the industrial participants ; 271% per 
cent among the communities and 45 
percent among water supply authori 
ties (for benefits received). The 1954 
operating budget in American dol- 
lars totalled about $2,500,000. Of this 
amount some $750,000 is secured 
from sale of power, gas and sludge 
and from land rentals. The balance 
of $1,750,000 is to be raised by 
taxation. 

Further details on how work is 
financed were given to me by the 
Ruhrverband chief engineer, Dr. H 
Rohde, in these terms: 


The tax-obtained money is used to 
cover all expenses, including interest 
and amortization of loans, admin- 
istrative costs, operating costs of 
treatment plants and renewal equip- 
ment. 


When the Ruhrverband decides 
that a town or an industry should 
install a treatment facility the cost of 
this work is not charged to the spe- 
cific municipality or industry but is 
assumed by the board. The manner 
of assessment was introduced nearly 
20 years ago in order to minimize 
the opposition of the towns against 
new projects of the Ruhrverband. 
Whereas formerly there had been op- 
position from certain towns regard- 
ing construction of a treatment facil- 





ity because of the consequent un- 
avoidable tax increase, now—on the 
contrary—the towns are pressing the 
Ruhrverband to do something for 
them because the construction costs 
are assessed on all taxpayers in the 


area served by the Ruhrverband 


rhe construction new 
plants or for the extension of exist- 
obtained from bond 
issues floated by the Ruhrverband. 
For example, the 27% percent paid 
by all the industrial participants is 
used within the ordinary budget to 
cover the expenses for interests and 
amortization of the loans, operation, 
and labor costs of all the 
industrial treatment plants in opera- 
tion. The cost of new plants built by 
the Ruhrverband for the treatment of 
industrial are covered from 
loans. The costs for plants for the 
pretreatment of industrial wastes 
as for instance, recovery plants for 
pickling liquor, plants for the re 
moval of metal salts from plating 
any other measures to be 
taken by an industry in order to in 


costs of 


ing plants is 


salaries 


wastes 


wastes or 


THE AUTHOR and DR. KARL IMHOFF, 
from whom the author learned at first hand 
how the Ruhr Valley pollution control pro- 
gram was brought to its present high state 
of perfection. 


sure 
ment 
Ruhrverband 
dustry itself 


operation of the treat 
plants run by the 
are carried by the in 


proper 
facilities 


Some Broad Conclusions 


Ithough my opportunities for ob- 
servation were limited by time and 
circumstance | did the unique 
and rewarding experience at the semi 
nar of living and working for ten 
days with 51 of Europe’s experts in 
matters pertaining to pollution con 
trol And I had the further advantage 
of a happy association for many days 
with Dr. Arthur Key, senior chemical 
inspector of the British Ministry of 
Housing and Local Government, who 
had recently completed for the WHO 


have 


a comprehensive study of water pol- 
lution control in Europe. The follow 
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ing conclusions in large part reflect 
an interpretation of viewpoints ex 
pressed by Dr. Key and other experts 
at the seminar. 


Water utilization in Europe differs 
markedly from that in the U.S.A 
While three-quarters of our water is 
taken from surface supplies and the 
remainder from groundwater sources, 
almost the exact reverse is the situa 
tion in Europe. This fact taken in 
conjunction with the relatively low 
consumption of water explains in 
good part why limited attention has 
been given in most parts of Europe 
to the problem of pollution control 


In certain areas effective measures 
for control of pollution have been 
instituted, but these are confined to 
places where the extent of pollution 
has jeopardized further development 
of industry than the public health 


There are great differences among 
countries in laws relating to pollu 
tion, in the organizations established 
to control it, in public and official 














DR. WILLEM RUDOLFS brought back 
memories of inspirational experiences of the 
author's graduate-student days under the 
good Doctor at Rutgers University. Now in 
retirement he lives in jJoppe, Holland. 


the 
problem 1s 


toward it, as well as 


which the 


attitudes 
manner in 
handled 

\kin to observations in the U.S.A 
there is lack of agreement as to what 
the overall aim should be in dealing 
with pollution. There are idealists 
who find it difficult to understand 
why any activity of mankind should 
be permitted to influence the quality 
of rivers — discharge of any waste 
effluent prior to complete purification 
is ruled out in their thinking. This 
attitude, states Dr. Key, is typified 
by the age old “common law” of 
England, which maintains that the 
owner of the banks of a stream is 
entitled to receive water of the stream 
in its natural state 


At the other extreme, there is the 
attitude of complete unconcern about 
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pollution until the effects of waste 
discharge result in a nuisance. While 
it cannot be said that such an atti 
tude finds official expression there is 
evidence, nevertheless, that it exists 


Between these extremes there are 
a variety of viewpoints. For example, 
there is one that evaluates pollution 
only on terms of its effect on fish 
Since fish kills are an obvious result 
of pollution it is understandable why 
in some countries pollution-control 
laws designed to protect fish have 
been in existence for a century o1 
more, Another attitude reflects the 
view that pollution need only be pre 
vented when it becomes a menace to 
public health; in some countries this 
is the only official ground on which 
action can be initiated 


Laws relating to pollution control 
and practice relating thereto are quite 
different things 
idealistic in their 
impracticable to obey 
places where the most stringent re 
are laid down the law is 


laws 
concept that it is 
them and in 


some are 80 


quirements 


BRITISH DELEGATES, G. M. McNaughton, 
chief engineer, and Dr. Arthur Key, senior 
chemical inspector, Ministry of Local Gov- 
ernment and Housing. Dr. Key is president 
of the British Institute of Sewage Purifi- 
cation. 


It would appear that 
littl 


simply ignored 


where too much is asked too 


is obtained.” 


Heavily underscored in my notes 
is a comment by Dr. Key that ex 
presses a philosophy whose applica 
tion in the United States should claim 
as much as might be 
given to it in Europe. He said: “The 
condition in which we seek to retain 
a river depends not only on what is 
desirable but upon what is practicabl 
It should represent a proper balance 
of interest between all those who use 
the river—those who discharge into 
it, those who take water from it, and 
those who the water in it for 
boating, fishing, bathing, navigation 
or even as an added attraction to the 


consideration 


use 


countryside.” 
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Water Main Cleaning and Lining 


A review of the technique and advantages of these practices 


HIS discus 


explain and 


on 18 designed to 
illustrate the “why, 
of cleaning and lin 
ing water When the carrying 
capacity of mains decreases, there is 


when, and how 
mains 


a corresponding decrease in the serv 
system. Briefly, the 
water main Capacity 
are cleaned. 


iceability of the 
need to recove? 


is “why” water mains 


and 2, 


increase of all the 


Che curves, Figs, | show 
the population 
Southwest Section which 
answers to an AWWA 
both in 1945 and in 
illustrates trends of 
100,000 and Fig. 2 for 


$00 O00 popula 


cities in the 
reported 
que stionnaire 
1950. Fig. | 
cities below 

those 


tion 


of citi above 


level 


Examining two sets of curves, we 
find that there are two cities having 
negative indicating 
population ; these two exceptions were 
installations which 
were World War 2 
lhe drawn from 
these curves is that, except for dis 
tortion caused by war, the population 
Considera 
tion of the trend 
ilso indicates that the rate of 


slopes, loss ot 
military 
after 
com lusion to he 


CAUSE d by 
inactive 


of each city has increased 


slope . of these 
curve 
population becomes in 


the population be 


increas oT 
creasingly rapid a 


cone vreatet 


Increasing Water Consumption 


for all cities in Figs 
that the only 


negative are for 


Trend curves 


l and 2 how slopes 


which are the cities 


in which the demand curve is dis 


torted by military installations 


the demand for 
The de 


figured here, is the product 


Fig. 4 illustrates 


water shown by these cities 
mand, a 
of the population times the per capita 
water reexamining 
bigs. | and 2, it will be apparent that 


cumulative: as the 


con umption hy 


the demand is 
population increased, the per capita 
consumption increased at a 
Thus, the slope of the 
+ is much greater than 


water 
faster rate 

curves in Fig 
the slope of the population curves; 
the per capita 
more 


as pointed out before, 
water 
rapidly 


consumption imncreases 


as the population increases 
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and, therefore, the slopes on Fig. 4 
are a reflection of the cumulative 
effect of increasing per capita water 
consumption at the time the 
population is increasing. 


same 


Unaccounted-for Water 


\lso to be noted its the fact that 
the slope becomes steeper and steeper 
as the city grows larger in population, 
In plotting these data, the wunac 
counted-for water (the difference be 
tween the total quantity produced 
and the total amount sold) varies; in 
some cases the amount is as high as 
40 per cent. It is interesting to note 
that, in the where the unac 
counted-for water is held to 15 per 
cent or less, each city has had Pitom- 


cues 


eter surveys made 


EFFECTIVE DIAMETER (INCHES) 


100 )680—Cls«OD 7olCUC OOOO 
HAZEN - WILLIAMS (C/ 
EQUIVALENT pipe diameters required for 


specific “CC” values. 


20 60 


In summing up, we can conclusive 
ly see that Fig. 4 indicates the de- 
mands on the water distribution sys- 
tems have become greater and greater 
New pipe to take care of this grow 
ing demand has not been laid as rap 
idly as the demand has increased 

The loss of coefficient for the vari 
ous sizes of pipe as predicted in the 
Hazen & Williams Handbook is illus- 
trated in Fig. 3. Note that this is a 
family of curves, and that the cen- 
troid of the family has been drawn 
as a heavier line. The significant point 
to be noted is that, while the demand 
on the systems has been going up 
and up, the coefficients or ability to 
supply demand has been decreasing at 
the rates shown. 

The equivalent diameters required 
for pipes as they lose coefficient is 


EFFECTIVE DIAMETER ( ) 
SESSRERSSEKRERESSRS 


20 120 NO 00 90 00 70 60 


HAZEN - WILLIAMS /C) 


Charts courtesy of Clinton Inglee, reproduced from jour. A.W.W.A. 





illustrated in the Hazen-Williams 
“C” valve graphs reproduced here- 
with. Since the total investment in 
water mains in the U. S. is estimated 
at four and one-half billion dollars, 
a tremendous amount of capital in- 
vestment is being lost due to loss of 
coefficient. 


Summing up, we find that the load 
on the water lines is increasing at a 
very rapid rate, which is cumulative, 
and that the ability to serve (the ca 
pacity of the pipe lines) is dropping 
at a very alarming rate. Thus, if we 
can recover the coefficient, 
and the resultant capacity, 
we are then in a position to improve 
and recover this loss in capital plant 


loss of 


loss of 


Water Main Cleaning Methods 


The process of water main clean 
ing can be divided into two separate 
divisions which in the case of smaller 
pipe, consisting of 4-in. and 6-in 
sizes, we will call “drag work.’ Clean 
ing of 8-in. and larger diameters is 
done by the “pressure method.” 


Drug Method 


After preliminary work, such as 
excavation, notification, etc., the drag 
work process consists of isolating the 
main to be cleaned, then making a 
cut at the entrance point and a cut 
at the exit point. The nipples cut out 
of the usually are 28-in, in 


length 


main 


\ light cable is extended through 
the water line from one end to the 
other, either by means of jointed rods 
or a piston-like device called a car 
\ “make-up,” which allows tem 
porary repair at the starting pornt, 
and a stuffing box are next installed 
lhe water pressure in the main pro 
pels the carrier, which drags the light 
line through the main behind it. Fig 
5 shows the “make-up” used with fire 


rier 


hose connections 


\fter the light cable is run through 
from a power 
in diameter, is 


the main, the cable 
winch, usually 3-in 
pulled back to the starting point and 
the “drag” tool is attached to this 
heavier cable. After the cleaning tool 
is pulled into the main, entrance to 
the main at the starting point is per 
manently repaired, Dresser 
couplings or solid sleeves 


using 


Water is turned on so that, as the 
cleaning tool is pulled through and 
scrapes the deposit from the interior 
of the main, the flushes the 
dirt ahead of the cleaning tool to the 
hole. When the cleaning tool 
emerges at the exit point, the line is 
thoroughly flushed and then is shut 


water 


exit 
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POPULATION GROWTH of cities in Southwest Section of A.W.W.A. 
(based on 1945 and 1950 data). 
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Rtas 
Fig. 1—Cities below 
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Fig. 3—"'C” Value vs. Time Family of 
curves for various pipe sizes, based on 
Hazen & Williams Handbook. 


down long enough to permit per 
manent repair at the exit hole. The 
air is vented from the line and the 
line is restored to service. It is good 
practice to shut off the various service 
connections while cleaning proceeds, 
in order that the debris will not enter 
the service lines 


Pressure Method 


The pressure method of cleaning 
includes the same preliminary steps 
as the drag method, namely, excava 


4 
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Fig. 4——Water Demand vs. Time Calculated 
as the product of population multiplied 
by per capita water consumption. 


tion, notification, and isolating the 
main, The main is then shut down, 
and nipples varying in length from 
6 feet to 9 feet are cut out both at 
the entrance and exit holes 


There are two methods of entering 
the cleaning tool into the main, The 
first consists of pulling the cleaning 
tool into the nipple by means of a 
horizontal tripod braced against the 
nipple and using a jack, such as a 
coffing-hoist, to pull the machine into 
the nipple proper. Fig. 6 shows how 
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Fig. 5-—-CONNECTIONS for fire hose are made by these “make-up” devices. 


Water pressure propels the carrier. 


Chis nipple, with the ma 
is then put back into 
Dresser cou 


this is dom 
chine inside it, 
the main by means of 
solid 


plings of sleeves 


The water is turned on, and the rate 
of travel of the cleaning tool is ad 
between 50 and 100 feet 

The cleaning tool, which 
uses pistons to propel it, has adjust 
less water 


justed to 
per minute 
ments to permut more of 
to pass through the machine and to 
flush the dirt ahead of it. When the 
cleaning tool emerges at the exit pont, 
the line is shut down after flushing 
The nipple at the exit point is again 
recoupled by means of Dresser cou 
siceves 


plings or solid 


Cutting the Pipe 


In the past, the cutting of the water 
pipe 
ing practice 
tiple cutters so that four cuts may be 
thus reducing 
main is out 


has always been a time-consum 
We are today using mul 
made simultaneously, 
the length of time the 


Of service 


lig 7 show the set up using two 
\. P. Smith cutters which 
mounted on the pipe prior to shut-off 


arte 


lhese employ specially designed high 
cycle electric motors, and are capable 
iron pipe in 15 
We also use an ait 
operated saw, and lig. & illustrates 
two of these saws set up on the pipe 


of cutting any cast 


minutes or les 


rhese particular saws have great vet 
satility suitable for cutting 
pipe from 10-in. up to and including 
6O0-in, diameter Chese air-powered 
Wachs saws will cut a cast iron pipe 
of any thickness in a number of min 
utes equivalent to the diameter of the 


and are 
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pipe. Both cutters illustrated are ca 
pable of producing clean, even cuts. 


Disposal of Waste Water 


In the past it has been difficult at 
times to properly prepare for disposal 
of the quantity of wash water result- 


ing when large diameter mains were 
cleaned in city streets. We have de- 
veloped a technique, using line caps 


and small size valves, to hold to a 
minimum the quantity of water to be 
disposed of at the exit point. Figs. 9 
and 10 show such set-ups on a 24-in. 
cast iron main, By this means, the 
total discharge from a 24-in. line, 1s 
easily handled by means of two 8-in. 
discharge lines. Recently we handled 
the total discharge from the cleaning 
of an &4-in conduit by using 
two 12-in. discharge lines 


steel 


only 


Radio for Operations Control 


Another modern practice in water 
main cleaning is the use of two-way 
radio to control the operation. Two- 
way radio has been so highly devel- 
oped and is so successful that we 
wonder how jobs presently considered 
routine could have been handled with- 
out the use of radio in the past. Posi 
tive and instantaneous control of hy 
draulic grades by two-way radio dur- 
ing the water main has 
proven to be advantageous 


cleaning 


Che combined use of the line cap 
and discharge lines with two-way ra 
dio control allows the line to be fully 
charged at all times, and the speed 
of the machine is regulated by the 
amount of opening of the discharge 


valves. One of the hazards, that of 


Fig. 6—CLEANING TOOL inserted in 
nipple by using a jack. 


the possibility of collapsing the pipe, 
has been completely obviated; thus, 
the use of this method of cleaning 
allows water mains to be cleaned even 
though the head of water is exceed 
ingly high. 


In the past, large diameter ma 
chines were awkward and jacking 
the machine into the main was a time- 
consuming, laborious process. An &4- 
in. cleaning tool may now be jacked 
into a steel main, using our modern, 
long-stroke hydraulic jack. This oper- 
ation has been reduced to a matter 
of minutes, while in the past, hours 
and sometimes a full day might be 
consumed in the operation 


Cleaning and Lining Experience 


For photographs illustrating the in- 
terior of water mains prior to clean- 
ing, and after cleaning, see Vater & 
Sewage Works Reference and Data 
Edition, May, 1954, pages R-23 to 
R-32. The quantity of material re- 
moved from 7,000 feet of 24-in. cast 
iron main recently on a job at Lyn 
brook, Long Island, N. Y., is illus- 
trated in Fig. 11. 


Where there has been deteriora- 
tion of the original pipe, serious con- 
sideration must be given to rehabilita- 
tion by means of a cement-mortar 
pipe lining, which not only will pre- 
serve the coefficient of carrying ca- 
pacity, but will stop leaks. This con- 
sideration applies to graphitic corro- 
sion in cast iron mains as well as to 
the deterioration of steel mains 

It has been very general experience 
that, unless corrective chemical treat- 
ment is instituted, a pipeline coeffi- 





cient will be reduced more rapidly 
after cleaning than its previous rate 
of reduction. This is unquestionably 
caused by inability to do a good job 
of cleaning without seriously damag 
ing the already penetrated original 
interior protective coating. 


Cement Mortar as Protective Lining 


Che use of cement mortar as a pro- 
tective lining for water pipelines has 
a history of over 100 years. As early 
as 1836, a report of the French 
Academy of Science recognized the 
use of cement mortar linings prior to 
that date. The history of cement lin- 
ing in the U. S. began before 1850, 
when cement lined and coated sheet 
metal pipes were first used in carry 
ing aggressive waters by Atlantic 
Coast cities 


Some of these early pipelines are 
still in service. Harold Ohland, Divi 
sion Engineer of the Jersey City, 
N. ]., water system, has reported on 
an 8-in., light-gauge metal pipe, hav- 
ing an interior and exterior covering 
of cement mortar, which was put in 
service some time prior to 1885, the 
year of his oldest record of the line 
That pipeline is still in service today, 
and there is no immediate plan for 
retiring it 


Figs, 12 and 13 illustrate a 16-in 
pipeline removed from service in Jer 
sey City in June, 1947; the pipe was 
laid in 1858. It consists of approxi 
mately 14-gauge wrought iron sheet, 
riveted as shown, The inside was pro 
tected by a layer of cement mortar lin 
ing about in. thick. This pipe was 
free of tuberculation or corrosion, 
and the shell was water-tight after 
SY years of use carrying an aggressive 


water 


The success of cement mortar to 
protect metal pipe from corrosion has 
been discussed in many published ar 
ticles. James E. Gibson, Manager, 
Water Dept., Charleston, S. C., and 
Harry Y. Carson, Research Engineer, 
American Cast Iron Pipe Co., were 
particularly interested in the early 
1920's in a lining for cast iron pipe 
which would withstand the very ag 
gressive water ot! Charleston. Their 
studies of the behavior of cement 
mortar in pipelines (which at that 
time had been in use for over seventy 
years) led to the installation, by the 
City of Charleston, of the first known 
cast iron pipe having factory-applied 
spun cement mortar lining. This type 
of cement lining for new cast iron 
pipe is now common in modern 


practice 


While experience has demonstrated 
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CUTTING PIPE. (Left) Fig. 7—High-cycle electric motor A. P. Smith units. 
(Right) Fig. 8—Air-operated Wachs saws will cut all C. |. Pipes. 


WASH WATER DISPOSAL. Figs. 9 and 10—Line caps and small size valves enable two 
8-in. lines to handle discharge from 24-in. main. 


DEBRIS REMOVED. Fig. 11—This quantity of material resulted from cleaning 7,000 feet 
of 24-in. main at Lynbrook, N. Y. 


that pipes properly cement lined at limes are installed to carry aggressive 


the factory would not corrode or waters without cement mortar pro 
tuberculate on the inside, many pipe tection, Once the original paint, tar 
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coating applied to new 


has been 


the factory pene 

with 
starts. 
e effect of tuberculation on carry- 


cap 


comes in cortact 


| tuberculation 


trated 


water 


the metal are 


during times of rising 
and the resulting need for 
described 


wity 


hav heen 


ing 


Experience with Aggressive Water 


Phe 
in addition to cleaning is evidenced 
by the fact that pipelines re-tubercu 
late after cleaning In tact, re tuber 
culation develops more rapidly after 
Fig. 14 illus 
coethcient m water 
pipelines after cleaning, These data 
represent about ten years of experi 


Durham, N. ¢ 


need tor protective treatment 


cleaning than before 


trate thie loss ol 


erie Tl 


noted in Fig. 23 that 
hydraulically parallel, 
the 


It should le 
the two lines, 
same characteristics 
By 1951, nine 
months after cleaning, both pipelines 
had lost about 40 points on the Hazen 
ind Williams scale. This program of 
started in 1940, had made 


1950 to re-clean every 


about 


show 


of coethcient 


cleaning 
ary by 
ear. The cleaning was timed for late 
spring so that maximum delivery of 
both pipelines was available for the 


it Necess 


Ulmer pe ak load 


\nother example of the effect of 
gressive water is in 
Mr. Gibson stated 
published in the New 
England W Works Journal in 
1926 Lhe Water De 


partment had experienced for years 


extremely 
{ harle 


mn i 


ag 
stor —. i 
report 
iter 


Charleston 


1 material falling-off in the carrying 


the cast mains 
throughout its distribution 
particularly called to their 
constantly increasing 
head of their twelve miles 


of 24-in. cast-iron main between their 


capacity oT iron 
system 
lhis was 
ittention im the 


Imction 


pumping station and the center of dis 


tribution. This main had been cleaned 

with the result that after 
each cleaning the friction losses in 
much more rapidly, and 
in the last cleaning SO per cent of the 
results from cleaning had been over 
come within 30 days after cleaning 
Chat is to the after 
cleaning had been restored to prac- 
tically that of new cast-iron pipe, but 
within 30 days after the date of clean- 
ing this coethcient had again decreased 
until it was practically the same as 


three time 


crea ed vel 


say coethcient 


that before cleaning.” 


lhe Durham and Charleston exam 
ples are chosen as the extreme in re 
tuberculation, and are not typical of 


less aggressive waters 


Water & Sewace Works, APrit, 1955 


WATER MAIN CLEANING AND LINING 


90-YEAR OLD PIPE. (Left) Fig. 12—Jersey City’s 16-inch, riveted wrought iron line. 
(Right) Fig. 13—inside protection by cement lining. 
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6 
MONTHS AFTER CLEANING 


RE-TUBERCULATION. Fig. 14—Experience shows pipelines tuberculate more rapidly 


after cleaning than before they are cleaned. 


Cement Lining Pipelines in Place 


Until 1933 there was no satisfac 
tory method for placing a cement 
lining in large pipelines already in- 
stalled. During that year a process 
for cement lining pipelines in place 
was invented and developed by Al 
bert G, Perkins. This process had its 
first field trial on a short section of 
an installed 72-in. line in Jersey City, 
N. J. The process is known today as 
the Centriline process of centrifugally 
applying cement mortar 

The test at Jersey City received 
little publicity, but its success led to 
the cleaning and lining of over 27,000 


feet of old 48-in, riveted steel line 
supplying Newark, N. J., from Ma- 
capin intake. The cement lining of 
this pipeline not only restored ca 
pacity lost through tuberculation, but 
exceeded by 14 points on the Hazen 
and Williams scale the original clean 
pipe capacity. The improved capacity 
resulted from the streamlining of sur- 
face over the large rivets on the in- 
side of the pipe. In addition, the lining 
stopped all leakage through holes in 
the pipe wall caused by interior or 
exterior corrosion. 


Because of an intense need for a 


method of cement lining pipes in 
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place, this first contract aroused much 
interest in the waterworks field. Pa- 
pers by Banks and Inglee were pub- 
lished and an editorial by Wiliam 
W. Brush described the “making of 
the Newark line better than before” 
as “a noteworthy achievement in the 
water works field.” 


The success of the first 48-in. job 
led to the development of machines 
and equipment for the lining of 
smaller diameter pipe. The first step 
was to line 36-in., then 30-in., and 
then 24-in. diameter pipe. It was be 
lieved for some time that 24-in. was 
the smallest diameter pipe which 
could be lined by a proportionate re 


duction of the original lining ma- | ding EQUIPMENT. (Left) Fig. 15—Electrically driven mortar miner. (Right) Fig. 16 


chine, since it is considered the small- : : a - 
——Travel buggy carries mortar through pipe to lining unit. 


est size pipe in which a man of nor 
mal size can enter the pipe, turn 
around, and leave the pipe 


Field Equipment for Lining 


In this size range, a typical field ROUGHING TROWEL 
setup would include a trailer stationed i 


at the entrance of the excavation, It Le 


provides an electrical generator which 





supplies power to all of the lining OMECTION 


units and support equipment. Mortar OF TRAVEL 
for lining is mixed in an electrically 
driven, specially designed mortar 





mixer mounted in the rear of the 
trailer, Fig. 15. Special attention is 
given to the slump of the mortar. The 
capacity of the mixer is such that am 





ple mixing time is assured 


Mortar ordinarily is discharged di 
rectly into a chute which carries it 
down to a “travel buggy,” Fig. 16 
l'railing an electrical supply cable, the 
travel buggy” carries a supply of 


LINING APPLICATION. Fig. 17—Within the water main, mortar is extruded and then 
trowelled to walls of pipeline. 


mortar through the pipe for a dis 
tance of approximately 1000 teet to 
the lining unit. The lining unit starts 


operation at the maximum operating 
distance from the supply excavation 


and works toward it 


\ “mortar supply buggy” which 
travels with the lining machine re 
ceives the full charge of mortar from 
the “travel buggy” and feeds the mor 
tar continuously into the lining ma 
chine hopper while the travel buggy 
goes back for another load. In the 
hopper, the mortar is carried by a 
screw type conveyor through a tube 
into the center of the applicator, Fig 
17. At this point, a device extrudes 
the mortar evenly in all directions 
through slots in the tube—forcing it 
directly into the base of the blades in 
the rotating applicator. 


The Centrifugal Applicator INTERIOR LINING. (Left) Fig. 18—Machine started at this end. (Right) Fig. 
rhe centrifugal applicator rotates Trowel! end of 30-in. lining machine in action. 
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AUTOMATIC LINING MACHINE, Fig. 20—Remote control operates this unit designed 


to fit pipe diameter of 16-in. size. 


1000 
the mortar onto the pipe wall 


it approximately rpm and 
tnrows 
steady 


Projecting behind the centrifugal ap 


m a stream of fine particles 


plicator is a slowly 


vhicl 


rotating trame on 
two or three finishing trowels 
rhe held 


wainst the freshly placed mortar by 


ire mounted trowels are 


light spring pressure, in order to 


align the trowel and to pro 


flexib] 


clue 


a very smooth lining surface 


the 
tarted operation in a 36-in 


shows where lining 


Fig. 18 


machine 
and reveals the unlined 
edge ; 


may be 


cast iron pipe 


portion at the beyond the ce 


ment mortar seen as it was 
project | hefore trowelling ° and far 
section as 
the 


\ lining machine in 


the troweled 


were released onto 
urtace 
operation inside a 30-in, pipe is illus 


trated in lig 19 


Lining thickness is changed by 


rying the travel speed of the ma 


chine, Thickness of the lining depends 


on the size and condition of the pipe 
line. Most cement linings are from 


, 


4/16 to \& inches in thickness 


Automatic Lining Machine 


24-in. and 
larger sizes of pipe were designed to 
he accompanied through the pipeline 


Since it was originally 


\ll machines to line 


by an operator 
considered impractical for a man to 
work in pipelines smaller than 24-in 
1950 built 
a machine which could be operated en- 
Chis machine 


in diameter, Centriline in 


tirely by remote control 
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was designed to operate in pipe diam 
ters as small as 16 inches, Fig. 20 
The new unit is sometimes referred 
to as the automatic lining machine, 
since the various operations are auto- 
are electri 


matically coordinated or 


cally or mechanically interlocked to 


control proper sequence of operation. 


rhe 
through a flexible hose to the auto 
is auto- 
matically the de 
mand of the The 
through which the mortar is forced 
is aulttomatically retracted ahead of the 
winch located on the 
surface of the ground. All functions 
of the controlled 
a switchboard on the surface, 


cement mortar is pumped 


matic unit at a rate which 


coordinated with 


machine hose 


machine by a 
machine can be 
trom 
Fig. 20. The basic principle of apply- 
ing the mortar is the same as in the 
larger machines 


In spite of original doubt that it 
was feasible for men to enter 16-in 
pipe, all 16-in, and larger pipes lined 
are now inspected before and after 
lining by men traveling through the 
pipe on wheeled carriages. 


In the centrifugal method of lin 
ing pipes, the pipeline fittings such as 
valves, tees, and corporation cocks 
offer no problem—only the amount 
of mortar to produce the required 
thickness of lining is projected from 
the center of the pipe by the appli- 
cator. Any special fittings are easily 
shielded or plugged prior to the pas- 
sage of the lining machine. After the 
lining has been placed and has taken 
its initial set, a man enters the pipe 
to remove plugs and to execute any 


minor hand work which might be 
necessary at special pipeline fittings. 


Additional Methods of Lining Pipe 


Two other methods for applying 
cement lining in large pipelines have 
been used in the United States since 
the development of the centrifugal 
process. One method utilized com- 
pressed air to blow cement, sand, as- 
bestos and water onto the wall of the 
pipe in a manner similar to a slowly 
rotating cement gun. The second 
method utilizes compressed air to 
blow premixed mortar through slow- 
ly rotating tubes to the wall of the 
pipe. 


The Tate Linigg Process 


A method of placing a cement lin- 
ing in small diameter pipelines was 
invented by William T. Tate of Syd- 
ney, Australia. This method has been 
used in the United States since 1937 
for lining pipes from 4 to 14-in. in 
diameter. 


The Tate process utilizes a bullet- 
shaped tapered lining tool to press the 
cement mortar on the side of the 
pipe. Excavations for lining are made 
at approximately 300-foot intervals. 
The pipe is cleaned by conventional 
methods using a cable-drawn or hy- 
draulic cleaning tool. Cleanings of 
debris and water are removed by rub- 
ber discs drawn through the pipe, 
Fig. 21. 


With a cable threaded through the 
section of pipeline being cleaned, suf- 
ficient mortar to line the entire sec- 
tion is forced into one end of the 
pipe. The cable is fastened to the lin- 
ing tool, and the tool then is drawn 
slowly through the pipe section by 
means of a winch located at the op- 
posite end of the pipe section. 


The lining tool, Fig. 23 consists of 
a hollow bullet-shaped mandrel which 
tapers up to a maximum diameter 
about '4-in. less than the inside diam- 
eter of the pipe to be lined. Guide 
springs hold the mandrel centered in 
the pipe so that there is about %-in. 
clearance between the trailing edge of 
the lining tool “skirt” and the pipe 
wall. The “skirt” is perforated by 
several rings of closely spaced small 
holes. 


As the lining tool is drawn through 
the pipe, the mortar pushed ahead of 
it creates a back pressure which keeps 
the space between the lining tool and 
the wall of the pipe filled with mortar. 
Since the skirt on the lining tool is 
tapered, the mortar is firmly pressed 
against the wall of the pipe. The re- 





sulting forces water and 
some cement through the small holes 
in the skirt, leaving firm and smooth 


mortar around the wall of the pipe 


pressure 


and a “flat” in the bottom consisting 
ot excess cement squeezed out of the 


lining 


Ct ks 
valves are tem 
removed when lining with 
lhe winches which 


corporation 
and 


Special fittings, 
and excavated 
por irily 
the late process. 
pull the various tools through the 
pipe are ends of 
eacl section 


in Fig. 23 


located at opp. site 


These are rigged as 


show1 


Cement and Sand Specifications 


Cement. and carefully 
chosen for this type of work. The 
| 


sand must be clean, sharp silica sand, 


sand are 


and must meet certain grading stand 
ards 

Cement ordinarily used is Portland 
Type II. This often is blended wit! 


natural with high grad 
used 


cement, of 


pozzalanic material. The ratio 
is five parts Portland Type II to one 
part natural cement or pozzalani 
material. The ratio of sand to cement 
varies from 1.0 to 1.5 parts of sand 


to 1.0 part of cement 


Advantages of Mortar Lining 


here are important reasons tor 
the adaptability of cement mortar to 


the lining of pipelines in place 


~ 


inside a 
condition 


| Che normal moisture 
provides a 


he st 


buried pipeline 


to which cement ts suited. Ce 


mortar lining develops its high 
‘th when kept saturated with 


ment 


Pipe surfaces cleaned by con 
ventional methods retain part les of 
the original coating and the corrosion 


products, Under these circumstances 


complete dependence cannot be placed 
lining 


on! on a bond between the 
and the pipe surface to hold the lin 
has the 


ing in place. Cement mortar 


high compressive strength necessary 
to hol 
on the inside of the pipe 


| itself in position as an arched 
ring 


3) Steel many im 


have been pitted through be 


corrosion 


pipelines im 


Stance 


ause of outside or inside 


on local areas. Cement mortar has 


the strength necessary to bridge thes 
leakage, even 


holes a to prevent 


when the water at 


high pressures 


pipe Is Carl ying 


Che chemically alkaline natur« 


nent mortar 1s in important 


No thin 


expected to completely isolate the 


} 


lining material can 


inside surface of a long length of 
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CLEANING AND LINING. Fig 21—Above are scrapers and swabbers for cleaning; and 


below, Tate process lining tool. 


LINING TOOL. Fig. 22——The hollow bullet-shaped mandrel, centered by guide springs 


to give ‘4 in. clearance at “skirt’’ end. 


pipeline from corrosive water 
throughout long years of service. The 
pH value of moisture which pene 


trates a cement mortar lining 8 m 


creased to a level which is non-cor 


rosive to ferrous metals, To maintain 
this condition the mortar must remain 
saturated (as is the 
in water pipelines). The of al 
kalinity” created at the surface of the 
pipe wall prevents tuberculation and 


continually cast 


“zone 


corrosion 


(5) The adaptability of cement 


mortar to forming a very smooth sur 
face which will provide high pipeline 


carrying capacities 


Experience with Cement Lining 


\ few examples of actual results 
produced by cleaning and lining mains 


lable | 


At National City, Calif., a water 
the California Wa 
ter and 24-in. riv 
eted steel light gauge pipe was cement 
lined in 1948, This was the first 24-in 


are given in 


system owned by 
iz lephone Co a 
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TABLE 1 


Results of Cleaning and Lining Water Mains 





Diem 
of Main 
Inches 


Type of 


Municipality Main 


58 Steel 
44 L 
36 Cast Iron 
Atlant a $U 
Durham, N 20 & 29 
M lé 


Cast tron 
Cast Iron 


Cast tron 


ck Bar Stee! 


Length “C” value ‘C” value 
of Main before cleaning after cleaning 
1,000 ft and lining and lining 


135 
144 
90 140 
60 142 
90 133 
6( 124 


90 
108 





i the west coast, Ihe pipe 
leaks that as many 
lwood plugs were driven 
rle 20-ft. length. Leakage 
26,000-Tt. main amounted 
lf of the total into the 
\iter 


»> many 


flow 

no 
It i 
leaks, 


pressure 


lining, there wa 
from this line 
oday still 


under a 


itevel 
with no 


water 


$6,000 
Bar 
For 


( inada, about 
and 48-in 


line d in 


| nM k 
1946 
previously, a large 
his pipeline had been dis 
hecause ota 


trom ervice 


serious leakage The re 
mainder of the line was still in service 
in 1946, but was leaking badly. Ac 
by F. Y. Dor 


City of 


probl mn 


cording to a 
rance, Engineer.in Charge 
Montreal, these lines have 
free from leakage 


rey rt 


remained 


Experiences such as those cited 
have been responsible for the increas 
ing rehabilitation of pipelines in place 
by cleaning and cement lining. They 
that pipelines can be 
maintained with 
pacity and with 
age. From a modest beginning, 
completion of the first contract of 


27,500 feet in 1936, the use of clean 


demonstrate 
a high carrying ca 
from leak 
with 


freedom 


Mra 

st eee 

CABLE WINCH. Fig. 23 —To pull tools 
this arrangement is used. 


ing and cement lining practices has 
grown steadily. Today almost four 
million feet of pipe (sizes 16 inches 
and larger) have been cement lined 
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“Art” Bell Made 
Water Co. Executive 


(>) Ketcham, President and 
Manager of the Stamford 
Water Co., Stam 


Conn., 


(,eneral 
ford, has 
announced the ap 
pointment of E 
\rthur Bell of 
I’ssex Fells, N. J., 
as Executive As 
sistant to the Pres 
ident, and Chief 
Engineer of the 
Company 
Mr Bell 
University (1 
received 
of Civil Engineer in 1936 
Inmmeciatel after graduation in 
1928 he became associated with Clyde 
Potts, Consulting New 
Yor! " engineer 


the con 


graduate of Rutgers 


192s trot which he the 


cle yree 


Engineer of 
assistant resident 
truction of various water 
treat 


ad 


on 
suppl and sewage 
ment tems In 1932 
vanced to resident engineer in charge 
of projects of the same type 
In 1937 he became Water 
intendent of Essex Fells, N ] ; 


position included the engineering and 


ewcrage 


he was 


Super 
which 
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managing of the water system supply 
ing Verona, Caldwell, North Cald 
well, West Caldwell, Roseland and 
Essex Fells, New Jersey. This post 
he leaves to become associated with 
lhe Stamford Water Co 

From Oct. 1943 to Dec. 1945 Mr 
Bell was on leave of absence to serve 
in the U, S. Navy, Civil Engineer 
Corps. This period of war service 
was spent as Specialist Officer, Water 
Supply and Sanitation. 

A licensed Professional Engineer 
in the states of N. Y. and N, J., Mr 
Bell is a member of the Am. Water 
Works Assn., the Am. Soc. of Civil 
Engrs., the Natl. Soc. of Professional 
Engrs, and the Am. Public Works 
Assn 


A Decade Of Fluoridation 
At Grand Rapids, Mich. 


We quote from 
Water Works News, 
of the Division of Engineering, Mich 


igan Dept of Health, February 1955 


the Michigan 
the publication 


issue 

“On January 
Rapids started to ; 
to its water supply. It 


5, 1945, Grand 


> 
idd sodium fluoride 
was the first 


city in the world to start this pro 
cedure to reduce dental decay. These 
ten years have produced factual in 
formation substantiating the early 
contention that if fluoride found nat 
urally in water will reduce dental 
decay, then the same results should 
be obtained by adding the same chemi- 
cal to a water supply. These facts are 
born out by the examinations made of 
school children in Grand Rapids.” 

A complete tabulation is included 
to present data on the reduction of 
decay in the permanent teeth of chil- 
dren, 5 to 16 years of age, after using 
fluoridated water for periods of one 
to nine years. We cite below the im- 
pressive data for those having the 
longest exposure 


Per Cent Reduction in Number of 
Decayed Permanent Teeth Per Child 
After After 
Years 9 Yrs 9 Yrs 

5 1] 5) 


4] 
45 


Age Age 


Yeors 





Designing, Constructing and Maintaining 
Centrifugal Pumps 


Part 5— Wearing Rings 


(Second Installment) 


TH first installment in our discus 

sion of wearing rings (Part 4, 
70) 
and 


clearances 


February issue, page discussed 


jomnts wearing 


Chere 


leakage 
rings radial 


has been some use made of leakage 


various 


using 


leakage is con 
[his 


sewage 


joints in which the 
clearance 


two 


trolled by an axial 
used by 
pump manufacturers, employing a 
leakage joint as illustrated in Fig. | 

\ leakage joint of this type usually 
requires a means of adjusting the 
position of the shaft so that the proper 
clearance can be obtained. With such 
uniform weat 
the original 


type 1s one ofr 


provision, if occurs 


over the two surfaces, 
clearance can be restored by adjusting 
the position of the impeller. Naturally, 
there is a limit as to the amount of 
wear that can be compensated for by 
this provision, as the impeller should 
be located in a nearly central position 


in the casing waterways 


Axial Clearance Leakage Joints 
Generally leakage joints using axial 

found favor in 

as such joints 


clearances have 


suction pumps, 


not 
double 
necessitate very close tolerance in ma 
chining the fit of the rings in refer 
to the center-line of the 
Joints with radial clear 
some shifting 
of the impeller to center it, the only 
se effect being a slight inequality 

length of the leakage paths 
two sides. An ring 
axial clearances 
this 


)? 


Fig, 2 


ence volute 
vaterways 
inces. however, allow 
adver 
of the 
on the ingenious 
construction using 
which overcomes objection is 
illustrated in 

| if 
2 would have a highet first cost than 

conventional radial-clearance ring 

1gns If it is to be adjustable after 


some of the wearing surface 


ring design illustrated in Fig 


is eroded, 
the threaded parts must be made of 

that is to corrosion 
liquid being handled 
foregoing 
joints located immedi 


a met resistant 
| \ t] ‘ 


Phe 


+ tenl 
d leakage 


discussion has in 


of the im 


diam 


adjacent to the eve 
or at the 
the shroud | 
examples of construction in whicl 


has beet located at 


smallest outside 
here have heen 


the eakage join} 





by ROY CARTER and IGOR J. KARASSIK 


Mr. Carter is manager of the Volute Pump Section, and Mr. Karassik 
is manager of the Multistage Pump Section, Centrifugal Pump Divi- 
sion, Worthington Corp., Harrison, N. J. This new series has been 
prepared by Messrs. Carter and Karassik to review characteristics 
of centrifugal pumps for water and sewage service. 





the periphery of the impeller, as illus 
trated in Fig. 3. In a vertical pump 
this design has the advantage that the 
space between the joint and the suc 
tion waterways is open, so that sand 
or grit cannot collect. Besides having 
the disadvantages of increased area 
and of increased rubbing speed, this 
design would not be desirable for 
application in regular 
pumps as the impeller diameters used 


Vary 


commercial 


in the same casing over a wide 
range 

[he question naturally arises as to 
the advantage of providing a leakage 
joint both at the impeller eye and at 
the periphery. This construction has 
been used in a few sewage pump de 
signs, with the basic idea of prevent 
ing from entering the 
between the impeller and the suction 
or stuffing head walls. It 
be used advantageously for 


solids space 


box side 
cannot 
high head pumps, as a set of rings at 
the periphery would increase the ro 
tating surface. An in the 
rotating surface causes additional dis« 
friction, offsetting any saving in re 
duced leakage loss that might result 
with the pair of leakage joints 


increase 


Mounting Stationary Rings 


In small single-suction pumps 


which employ suction heads, a station 





IMPELLER 





SUCTION HEAD ~ 











Fig. 1—AXIAL clearance leakage joint 


ary wearing ring is usually pressed 
into a bore in the head; the ring may 
or may further locked by sev 
eral set half in the 
head and half in the ring (this is illus 
trated in Part 4, Fig. 3). In larger 
pumps which employ suction heads, 
an “L” type ring with the flange held 
against a face on the head often is 
used as illustrated in Fig, 4. In such 
single-suction radially split pump de 
signs having rings on the stuffing box 
sides, the stationary ring is generally 
of the “L” type, centered by a shoul 
der on the head and held in place 
(as illustrated in 


not be 


screws, located 


by machine screws 
Part 4, Fig. 10) 


Pressure Differential Prevents Leakage 


In axially split case pumps, it is 
desirable that the cylindrical bore of 
the the ring 
is to be mounted) be slightly in excess 
of the outside diameter of the ring 
Unless clearance is provided, son 
distortion of the ring may occur when 
one half casing is assembled on the 
other. It is 
have a tight joint between the casing 


case (in which casing 


necessary, however, to 
ring and the casing to prevent leak 
age through the stationary joint, In 
axially split case pumps, the tight 
joint usually is provided by a radial 
metal-to-metal joint (as illustrated in 
Part 4, Fig. 6), so arranged that the 
discharge pressure will press the ring 
against this surface of the casing 
Where the differential 
across the leakage joint is very high, 
there of leakage 
through the casing 
Such leakage erodes the casing, 
sealed 


pressure 


have been cases 
casing ring joint 
and 
thus necessitates the use of a 
casing ring design as shown in Fig. 6 
[he need for a seal of this type has 
been restricted primarily to multistage 


pumps with high stage pressures 


Methods to Prevent Torque 


Since it is not desirable to have the 
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Fig. 2—-ADJUSTABLE axial clearance leakage joint construction, Fig. 3—LEAKAGE 


joint located at periphery of impeller. 
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Fig. 4—DOUBLE RING construction; machine screws fasten rings to casing and im- 
peller. Fig. 5——-TONGUE-IN-GROOVE casing ring design. 
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Fig. 6—SEALED casing ring design. Fig. 7—LOCKING device using “Pin in casing— 


hole in ring” design, 


casing in an axially split casing de 
sign pinch the casing ring, provision 
made to prevent the casing 
ring the rotation of 
the impeller will transmit a torque to 


the casing ring through the liquid in 


must be 


from rotating ; 
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the clearance space. Numerous ways 
of preventing that rotation have been 
developed, One favorite method is to 
insert a pin in the casing to project 
into a larger diameter hole in the ring 


as in Fig. 7. Another method is to 


AND MAINTAINING CENTRIFUGAL 


PUMPS 


insert a pin in the ring to project into 
a larger diameter hole in the casing, 
or into a recess at the casing split 
joint. 

Another favorite method used to 
prevent rotation is to provide a torque 
on the casing ring, extending around 
180° and engaging a corresponding 
groove in one half of the casing, as 
illustrated in Fig. 5. This same method 
of locking the ring can be used with 
casing rings having a central flange 
(as in Fig, 2), by providing the 180 
flange of larger diameter and by cut- 
ting a deeper groove in that half of 
the casing 


Holding Rings on the Impeller 


There are many methods used for 
holding impeller rings on the impeller. 
Possibly the simplest method is to 
rely on a press fit of the ring on the 
impeller or, if the ring is of a suitable 
material, on a shrink fit. Designers 
usually do not put too much trust in 
a press fit; they prefer to use, in 
addition, several machine screws ( Fig 
4) or set screws, located half in the 
ring and half in the impeller (illus 
trated in Part 4, Fig. 3) 

Some designers prefer to thread 
the impeller and the ring, and to screw 
the ring onto the impeller (illustrated 
in Part 4, Fig. 8). Some even favor 
the use of right- and left-hand threads 
for the different sides, so that rotation 
will tend to tighten the ring on the 
impeller. Generally some locking de 
vice is used in addition, rather than 
relying solely on the friction grip of 
the ring on the impeller. 

In the design of impeller rings, con 
sideration must be given to the stretch 
of the ring due to centrifugal force, 
when the pump is of a high speed de- 
sign for the capacity involved. For 
example, some boiler feed pumps op- 
erate at speeds which would cause 
the rings to become loose if only a 
press fit were used. In such 
shrunk fits should be used 


cases 


Maintaining Wearing Rings 

\s most pumps are equipped with 
a single flat type of wearing joint us 
ing a radial clearance, the following 
general discussion on maintenance 
will be based on that type. Specific 
comments on other types of wearing 
rings will be included later 

To restore the clearance between 
the impeller and casing, after wear 
occurs in pumps in which no ring ts 
provided, the operator must: (1) buy 
new parts ; (2) build up the worn sur 
faces by welding, metal spraying or 
other means; or (3) install a wearing 
ring or rings, providing sufficient 
metal is available either in the casing 





DESIGNING, 


part or on the impeller hub or both 

In pumps of a single stationary 
ring construction, considerable wear 
can be taken up on the impeller hub 
progressively using underbored 
stationary rings. This is accomplished 
by first turning up the wearing ring 
hub of the impeller, and then by us 
ing stationary rings bored to 
proper clearance with the new diam 
eter of the wearing ring hub of the 
impeller. The underbored stationary 
ring could new part obtained 
from the manufacturer, or it could 
be the old ring with the wearing sur 
face restored, metal spraying 
other means, and then bored to re 
quired diameter 

When double rings 
one renewal of the clearance can be 


by 


give 


be a 


by or 


are involved, 
made by reboring the stationary ring 
to a slightly larger diameter and re 
placing the impeller ring with a new 
of larger outside diameter 
building up the old ring by some 
means. By alternately renewing or re 
building the rings, each ring can be 
used two or more times 


one or 


Specific Ring Maintenance Details 


In wearing ring maintenance sev 
eral questions arise. (1) Can impeller 
rings be mounted on an impeller and 
used without further machining? (2) 
What is the proper clearance between 
rings? (3) How much wear should 
be allowed before renewal? (4) How 
the determined it 
designs illustrated in 
Part 4, Fig. 6? 

\s for the first question 
peller rings are now pressed on the 
impeller, and in this type of mounting 
there is always a danger that some 
distortion may result. It is advisable, 
therefore, after mounting the ring on 
the impeller to check the shaft and im 
peller assembly on centers to see if 


( learanc e be 
that 


can 
such as 


most im 


the new rings surfaces are true and, 
if not, to true them up. If facilities 
are available at the local plant to do 
this work completely, the simplest 
procedure will be to get slightly over 
size rings from the manufacturer, 
and after mounting to turn the wear 
ing surface to the proper diameter 

In answer to the second question 
Fig, 8 manufacturer's 
standard and toler 
ances for single stage general service 
type of pumps; these apply when the 
two metals making the wearing joint 
are non-galling, such as two dissimilar 
bronzes. When the involved 
gall easily, such as the chrome steels, 
these values should be increased by 
0.002-in. While few readers of Water 
and Sewage Works have to deal with 
multistage pumps, it is interesting to 


shows one 


for c learam es 


metals 
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Fig. 8—CLEARANCE and TOLERANCE 
pumps, when wearing joint materials are 


standards for wearing rings, single-stage 
non-galling. 
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Fig. 9—DIAL INDICATOR method utilized for measuring wearing ring clearance on 
a multistage pump without dismantling the pump rotor. 


note that in the case of pumps of 4 
to 6 stages the basic clearance should 
be increased 0,002-in. on the diameter 
for rings up to 6-in. diameter, and 
0.003-in. for rings over 6-in. Nat 
urally, if the manufacturer’s recom 
mendation for the individual pump 
are known, their recommendation for 
ring clearance and tolerances should 
be followed 


Wear Allowance Before Renewal 


\s to how much wear should be al 
lowed before a pump is dismantled 
and the wearing joint renewed: it is 
difficult to make a general answer to 
this question as too many factors are 
involved, Internal leakage through 
rings naturally loss in effi 
ciency, and ring should 
such that “down-time” and othe 


means a 


renewal be 
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justified than can be 
ps used infrequently 
costs are low. A 1ough 
taken as a guide that 
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renewal 
ozzle type 
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“mike” the 
If a dial indicator is 
set-up followed for 
multistage pumps can be utilized to get 
without dismantling 
his is illustrated in Fig. 9 

As for rings of other than the flat 
type, maintenance procedures should 
follow the manutacturer’s 
In the example of a joint 
having axial clearance such as in Fig 


it is not often feasible to 
surfaces easily 
available, the 


the clearance ; 
the rotor 


recom 
mendation 


1, the individual design might permit 
altering the part, or the 
impeller, or both parts, to accommo 


stationary 


date a ring or rings. In case of laby 
rinth rings (illustrated in Part 4, Figs. 
7 and 8) the complicated form of the 
ring generally does not permit either 
building up the worn surfaces, or even 
utilizing one part by remachining. As 
a result replacement of both rings 1s 
advisory. 


This is the second ond concluding installment 


in the discussion of wearing rings 
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Chlorination Can Reduce Pipe Line Friction 


A report on experience using intermittent chlorine treatment 


by JOHN A. FULKMAN, Consulting Engineer 


Consoer, Townsend & Associates, Chicago, Ill. 


unimary report ol 


TH 
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upp! Mp linn 
oT tiie Va ' 
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(One of these pipe 


water trom the Des Plaines 


tests 
head in 
before and after chlorine treatment 
lines 
River, and the other line 





conducted to 
two new water 


carries Taw 


TABLE 1 


Data on Pipe Lines Carrying DesPlaines River Water 





Flow 


Loss of Heod 


Loss of Head Approx. “C” 


lests 
chlorine treatment, and 
chlorine treatment 


carri vater from the Kankakee River 
March, 1953 


ber, 1953 


were 
before 
alter 
started in June 1953 
present Inter 
found successful, The 


chlorine application is approximately 50 pounds 


ition of the water was 


} 


een continuous to the time 


chlorination has been 


on gallons for 7 minutes during each 2 hours 


iter supply pipe lines are welded steel, 42-in 


liameter, and have a bituminastic lining. The 


have been in service for more than ten years 


’laines River carries treated sewage effluent 
The pipe line 
11.817 feet long, 
results of tests before 


Table 1 


age trom the Chicago area 
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treatment 


water trom river 1s 
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ial from the 
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Feet Per 1000 
Feet of Pipeline 


Value (Williams 
& Hazen) 


Gallons in 
Per Minute Feet 





(Determinations in March, 1953, Before Chlorine Treatment) 
25900 53 4.48 92 
13200 15 1.27 93 
20800 37 3.13 92 
(Determinations in December, 1953, After Chlorine Treatment) 
27000 30 2.54 130 

1 500¢ 10 0.85 130 
2070 18 52 130 








TABLE 2 


Data on Pipe Lines Carrying Kankakee River Water 





Loss of Head 
Feet Per 1000 
Feet of Pipeline 


Flow Loss of Head 
Gallons in 
Per Minute Feet 


Approx. “C” 
Value (Williams 
& Hazen) 





(Determinations in March, 1953, Before Chlorine Treatment) 
23 1.14 11] 
2030 40 1.97 111 
24401 59 2.91 ae 


Determinations in December, 1953, After Chik rine Treatment) 


14700 


4 
27 


18000 ] 
20000 33 
24400 47 l 
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by JOHN H. MURDOCH, JR. 


Mr. Murdoch is Vice-President of American Water 
Works Co., Inc., and Vice-President and Counsel of 
American Water Works Service Co., Inc., Philadel- 
phia, Pa. He has prepared exclusively for Water & 
Sewage Works this series of articles discussing 
water works law as it applies to source of supply, 


Bettman Archive 


water quality, and water distribution. 


Third Installment—Pollution and Public Water Supplies 


HIS section of the “Notes on Water Works Law” 

will be devoted to stream pollution. Here again ri 
parian right must be considered. As has been shown, 
the owner of riparian lands has rights in the quantity 
of flow. He also has the right to have the waters of the 
stream come down to him unimpaired in quality. Again 
each riparian owner’s rights are, in a sense, limited by 
the rights of other riparian owners, Since each has the 
right to have the quality of the water reaching his land 
unimpaired it necessarily follows that no upstream 
owner has the right to impair the quality of the water 
leaving his land. This limitation of right, or reciprocal 
duty, is important because much of the force of modern 
clean stream legislation is derived from it. It need 
hardly be mentioned but the absence of right to pollute 
water is not confined to riparian owners. Clearly waters 
could be, and often are, polluted by persons who do not 
own riparian lands. Industrial wastes, sewage, refuse 
or mine drainage, are often carried to streams by com 
munities or persons having absolutely no riparian rights 
in the stream, The riparian owner does have the right 
to make reasonable use of the stream as it flows past 
his land and he may, through such reasonable use, 
somewhat impair the quality of the water. So long as 
that impairment is brought about by non-negligent ex 
ercise of his right to reasonable use, he is within his 
rights. Certainly the non-riparian pollutor has no such 
riparian right and it is very questionable if he could 
have property rights to impair the quality of the waters 
of a stream of as high an order as those of a riparian 


owner®r 


In all that has been said here it is assumed that 
property rights or right to pollute have not been created 
by grant or prescription 


he law concerning stream pollution has developed 
and changed with changes in conditions of life, Those 
conditions of life have changed drastically and are con 
tinuing to change in regard to flowing waters, The 
writer can remember as a boy listening to his father 
and grandfather tell of fishing and swimming in streams 
which he knew well. He listened to these stories of theit 
younger days in wonder and regret and, it must be ad 
mitted, with a great amount of respectful, but unex 
pressed, incredulity. Those streams which they pictured 
as beautiful and healthful, he knew only as ugly, foul 
open sewers. Between the boyhoods of the generations 
the industrial revolution had reached the community 
Until recently domestic and urban sanitation was—by 
modern standards—crude and offensive and contributed 
to stream pollution. But our urban centers were few and 
small considered with relation to the extent of the land 
and their burden of sewage contributed to the streams 
was not beyond the capacity of the streams to digest 
in a few miles. In rural districts people lived far enough 
apart so that their domestic habits did not seem to im 
pose burdens on others. Large industrial establishments 
and mines were few and their effects on the streams 
were localized 


It must also be remembered that advancing knowledge 
of the evil effects of stream pollution has opened our 
eyes to dangers which were not formerly recognized as 
such, Stream pollution which we now know led to 
typhoid was tolerated because the connection between 
the pollution and the disease was unknown. Bad con 
ditions were also tolerated by the people and condoned 
at law because no one knew how to correct them, With 
out the guidance of the sanitary engineers society today 
would have to choose between industrial stagnation and 
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Author's Review 
In the first two installments of these notes, the law 
relative to riparian rights regarding upstream diversions 
heen touched upon. The general statement has been 
t the owner of riparian lands has the property 
the waters of the stream to which his 
rian reach his riparian lands undiminished 
cept as the flow is diminished by reason 
on upper riparian lands. It has been shown 
ble uses” cannot be accurately defined but 
t be judged as to reasonableness by the 
ise. The law regarding use of water for 
the irrigation of riparian lands has been discussed with 


ome comments on the laws of our western states 





a population decimated by disease The law has had to 
keep in adjustment with these changes in the life of the 
nation. The basic legal principles regarding riparian 
rights and flowing waters were never given up but in 
application exceptions were made in recognition of what 
were assumed to be realities or the overriding needs of 
the peopl 


or many years coal mining has been a major industry 
in Pennsylvania. No one has yet been able to find a way 
in which coal can be mined economically without serious 
impairment of the quality of the water downstream 
from the point of discharge of water from the mine 
Within recent years much intensive study has been 
given to the problem but so far no solution has been 
found, With that background it is interesting to follow 
the development of the Pennsylvania law regarding coal 
mine stream pollution 


lhe Supreme court of Pennsylvania, on May 6, 1878 
handed down its first of a series of three decisions con 
cerning a controversy between Sanderson and The Penn 

yivania Coal Company, This first decision is reported 
in 86 Pa, 401. The tacts can be briefly stated. Sanderson 
ind his wife bought land on Meadow Brook in Luzerne 
(_ount Penns) lvania, and erected a residence on the 
land in 1868. Meadow rook at the time was a stream 
of pure water and the Sandersons used the water for 
domestic purposes and for a fish pond. Later, The Penn 

lvania Coal Company began mining operations above 
the nderson land and mine drainage polluted the 
stream, killed the fish in the pond, corroded pipes and 
rendered the water unfit for domestic use. The Sander 
ons brought an action for damages and the Luzerne 
County court granted a nonsuit on the ground that there 
had been no showing that the mining company had been 
neghgent or had acted with malice. On appeal to the 
Pennsylvania Supreme Court the lower court was re 
versed and the case was sent back for a new trial to 
permit the jury to pass on the question of whether the 
Sandersons had been damaged 

In this case the Supreme Court followed the English 
Common Law rule that a man has no right to so use his 
own property, that the use results in injury to his 
neighbors. The opinion recognizes the right of lower 
riparian owners to receive the water in a natural surface 
stream undiminished in quantity and unimpaired in 


quality 
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In the course of the opinion the court made these 
points: (1) the invasion of an established right will in 
general per se constitute an injury for which damages 
are recoverable, for in all civil acts the intent of the actor 
is less regarded than the consequences to the party suf- 
fering ; (2) however laudable industry may be, its man- 
agers are still subject to the rule that their property can- 
not be so used as to inflict injury on the property of 
others; (3) to render a particular case an exception to 
the general principles controlling the exercise of domin- 
ion over property, by its proprietor, it must be ascer- 
tained to be exceptional in its surroundings or its facts, 
otherwise the duty of the owner of property is defined 
by the maxim, Sic utere tuo ut alienum non laedas. The 
court took notice of the argument of the mining com- 
pany that a holding that a mine owner had no right to 
dump mine waste in a stream would seriously cripple 
an important industry. The court then observed that 
where such a result would follow, the courts should not 
award damages or restrain trivial and inconsequential 
interferences. 


()n the retrial of the Sanderson case the mining com 
pany offered proof of a custom for mining companies to 
pollute streams with waste. The lower court rejected 
this offer of proof and the jury awarded Sanderson 
$250 damages. The case was once more appealed by the 
company and the Supreme Court this time sustained the 
lower court, The decision is reported in 94 Pa. 302 and 
was handed down May 3, 1880. The appeal court held 
in its opinion that the Sandersons had as much of an 
absolute right to the use of uncontaminated water of 
the brook as they had in the land itself. It was also held 
that the fact that coal mining is an important industry 
would not relieve the mining company of liability and 
that the custom referred to would not justify its action. 


lhe same parties were in the courts again in 1885 
and 1886 and this time when the case reached the state 
Supreme Court the mining company won and _ the 
previous opinions in the two earlier cases were over- 
ruled, Four of the justices who decided the last case 
had been on the court in the first case, one had been on 
the court for the second case, and two new justices 
appear who had not been on either of the other cases. 
Chief Justice Sharswood sat on the first case but was 
not a member when the other cases came up. This indi- 
cates that justices changed their minds between 1878 and 
1886 


This last Sanderson case is reported in 113 Pa. 126, 
the opinion being handed down October 4, 1886. The 
court held: (1) Damages resulting to another from the 
natural and lawful use of his land by the owner thereof 
are, in the absence of malice or negligence, are damages 
for which no legal action will lie; (2) one operating a 
coal mine in the ordinary and usual manner may upon 
his own lands drain or pump the water which percolates 
into his mine into a stream which forms the natural 
drainage of the basin in which the mine is situate, al- 
though the quantity of the water may thereby be in 
creased and its quality so affected as to render it totally 
unfit for domestic purposes by the lower riparian own 
ers; (3) the use and enjoyment of a stream of pure 
water for domestic purposes by the lower riparian own 
ers who purchased their land, built their houses and 
laid out their grounds before the opening of the coal 
mine, the acidulated waters from which rendered the 
stream entirely useless for domestic purposes, must of 
necessity give way to the interests of the community, in 
order to permit the development of the natural resources 
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of the country and to make possible the prosecution of 
the lawful business of coal mining. On page 145 of 113 
Pa. this is found: “It will be observed that the de 
fendants have done nothing to change the character of 
the water, or to diminish its purity, save what results 
from the natural use and enjoyment of their own prop 
erty. * * * It must be conceded, we think, that every 
man is entitled to the ordinary and natural use and en 
joyment of his property ; If in the excavation of 
his land, he should uncover a spring of water, salt or 
fresh, acidulated or sweet, he will certainly not be 
obliged to cover it again, or to conduct it out of its 
course, lest the stream, in its natural flow, may reach 
his neighbor's land.” From page 155—‘the law has 
never gone so far as to recognize in one man the right 
to convert another’s farm to his own use as a filter.” 


lhe Sanderson case is famous and has given the 
courts of Pennsylvania and of other states, to say noth 


ing of practicing lawyers, many hours of labor and 


endless trouble. The result in Pennsylvania was the un 
hampered development of the mines—that is, the de 
velopment was unhampered by claims for damages for 
injuries to private lower riparian owners, In its home 
state it has been explained and its application limited 
especially as regards pollution of sources of public 
water supply as will be shown later. In other states the 
courts have been very slow to follow Sanderson as good 
law and in some instances it has been condemned as bad 
law. Yet it is a fact that in some other states industry 
and mines have polluted streams without the payment 
of damages. Perhaps the people accepted the disadvan 
tages of industrial development as a small or reasonable 
price to pay for the development of natural resources 
and did not appeal to the courts, It should be noted that 
Sanderson did not hold that the lower riparian owner 
did not have a property right in an uncontaminated flow. 
rhe effect of the decision probably was a holding that 
coal mining with its unavoidable evil results downstream 
was a reasonable use of the upstream owners’ land. In 
other words, the decision did not set aside the principles 
of the law of riparian rights but gave a new concept 
to the principle of that law regarding “reasonable use.”’ 


Ihe case of Collins v. Chartiers Valley Gas Co., 139 
Pa. 111, opinion January 5, 1891, held that one who in- 
jures his neighbor’s water well by neglecting to adopt 
reasonable precautions in casing a gas well is liable for 
damages. Here protective precautions could be taken, 
in coal mining there was no known method of prevent 
ing the pollution. This is a limitation of the effect of 


Sanderson 


In the case of Pfeiffer v. Brown, 105 Pa. 267, opinion 
January 7, 1895, the action was for damages by the 
owner of land overflowed with salt water from oil wells 
of the defendant. The lower court gave judgment for 
the defendant on the grounds that the damage resulted 
from the natural use of the defendant's land and that 
he had not acted negligently or with malice and that 
the damage could not have been avoided by slight or 
small expense. On appeal the Pennsylvania Supreme 
Court reversed the lower court. The appeal court held 
that if the defendant could have avoided inflicting the 
damage by reasonable care and expenditure, he would 
be liable. It held also that if the expense of preventing 
the damage would practically counterbalance the ex- 
pected profit the expense would be unreasonable. If, on 
the other hand, the expense though large in amount is 
small in proportion to the expected profit, the preventive 


measures should be taken. This is another limitation of 
the Sanderson doctrine 


\ public water supply was directly involved in the 
case of Commonwealth ex rel. and The Butler Water 
Company v. Russell, et al., 172 Pa. 506, The opinion 
of the Pennsylvania Supreme Court was handed down 
on January 6, 1896, The defendants operated oil wells 
which produced oil and salt water, the salt water being 
from 95% to 98% of the amount pumped, This salt 
water was allowed to flow into the streams on the water 
shed above the water company’s impounding reservoir 
The Commonwealth and the water company sought an 
injunction to restrain the defendants from polluting the 
public water! supply. The lower court refused to issue the 
injunction on the authority of the Sanderson decision 
rhe Supreme Court reversed the lower court and sent 
the case back to have the matter fully heard on its facts. 
It stated that three questions were involved; (1) To 
what extent does the public use served by the water com 
pany place it on higher ground than that of a private 
person or corporation serving a private use’; (2) does 
a city with its thousands of inhabitants, and its duty to 
protect them in the enjoyment of the necessities of life 
and the preservation of health, stand on no higher 
ground than a private citizen so far as the protection of 
its water supply from pollution is concerned ?; (3) may 
not the Commonwealth rightfully interfere in such a 
case in the exercise of its police power’ The court dis 
tinguished Sanderson on the ground that in that case the 
court had dealt with a situation where a private person 
had sought to enjoin the lawful use of property of an 
upper riparian owner while in this case the lower owner 
represented the interest of the general public. The court 
asked—page 521 of 172 Pa.—whether “the Common 
wealth in the exercise of its police power may not limit 
and restrict the individual in the exercise of admitted 
rights, when the welfare of the public requires it; or 
whether it is indeed true that ownership of a few acres 
of land, or a leasehold interest therein, gives to the 
holder an unqualified right to destroy the water supply 
of ac ity in the effort to develop some subterranean value 
in her land.”’ The tone of the questions indicates the 
thought of the court and the extent to which the effect 
of the Sanderson case doctrine was being limited 


In McCune v. Pittsburgh and Baltimore Coal Com 
pany, 238 Pa, 83, opinion January 6, 1913, the Sander 
son doctrine was still further limited, this time for a 
private plaintiff. Here the mining company pumped 
water from a mine, when the water was diverted from 
its natural outlet which was not to the stream on which 
McCune had his riparian land, The Supreme Court af 
firmed on the opinion of the lower court which had 
said: “If the doctrine of the Sanderson case is not to 
be extended, as we are admonished by the Supreme 
Court, it is clear that we have no right to give it appli 
cation here, * * * The undoubted tendency of the later 
cases is to limit rather than extend the principle of that 
case, It follows, therefore, that the defendant must use 
its own property so as to avoid injury to the plaintiff.’ 


rhe next Pennsylvania case to be discussed was a 
battle of giants. On one side there were the Common 
wealth, the Pennsylvania Railroad and its subsidiary 
Mountain Water Supply Company and Westmoreland 
Water Company. The latter company was a privately 
owned public water supply company serving a number 
of large municipalities in Westmoreland County, Penn 
sylvania. On the other side were a number of coal com 
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backed by very powerful financial interests. Re 

) the Sanderson doctrine the coal companies were 
jing mines in the Indian Creek Valley in the gen 
region of Uniontown, Connellsville, and Greens 
nd were polluting the waters of that creek which 
used to supply the railroad and the com 

ved by Westmoreland Water Comany. The 

in the case was handed down September 29, 
Pennsylvania KR. R., et al. v. Sagamore Coal Com 
233 (Cert. denied 267 U. S. 592). The 

allies sought an injunction to enjoin the 

from polluting Indian Creek. The lower 
| the bill on the authority of the Sander 
the additional ground that the right 

18 a property right which could not 
without the payment of just compensa 


decision was reversed 


appear the following points among 

rian owners have no such property 

1s to give them the right to pollute it 

nm mines to the detriment of the pub 

1 landowner on a water course, whose rights 
of a riparian proprietor, cannot have 
irged to one of property in the use of 
discovery or development of coal on his 

it is a nuisance to pollute a stream from 
public gets its supply of water; (14) upper 
ners are deprived of nothing by the appro 
the water below them, and are therefore not 
wes trom a water company appropriating 


iple et forth in these four sections of 
ibus in this case are of vital importance to water 
operators. They should never be forgotten, And 
hould not overlook the point that the legal 
forth by the Pennsylvania Court while in 

coal mine pollution are equally ap 

pollution. In view of the Sanderson case 
demolishing the strongest point of 


pollutor 


e Sanderson case, the Supreme Court 
e written—281 Pa. at 246—‘No lan 
it Opinion can be tortured into an impli 
waters of the Commonwealth can be 
ines where the public is affected as it 
ilways been under our law a nuisance to 

| from which the public gets its supply of 
from page 248 of the report: “We come 
ration of the conclusion of the trial judge 
lrain the mine water into the stream 

ight. Lo reach this determination, he 

on case a much broader effect than it 

wre been given and overlooked how limited 
py lication, It 1s somewhat difficult to under 
he badged the draining of the mine water 
a ‘property right’ in the defendants 
cannot be deprived except upon payment 

o them. Nothing said in the Sanderson 
uch a conclusion even from the stand 
private right involved, and certainly not 


rights are at stake, * * Che most that 


| of what was accorded the defendant in 
uch controverted case is that it was a privilege 
could be no such thing in the law as a property 


. * 


Primary attention has been given here to this line of 


Water & Sewace Works, APRIL, 1955 





Pennsylvania cases because of the widespread criticism 
of the first case in the line—Sanderson—and because 
the author wishes to show that the case does not have 
the wide implications which some have feared. That 
case appears to have been the most widely discussed 
case which appeared to set aside the common law of 
riparian rights. Yet the net result of these Pennsy! 
vania cases is to leave that basic common law unimpaired 
except to the extent of recognizing the unavoidable pol 
lution stemming from the exercise of a lawful business 
as the result of a “reasonable use.” 


A case in New Jersey in 1903 is interesting as show 
ing the accommodation of the law to supposed realities 
In Doremus v. City of Paterson, 65 N.J. Eq. 711 down- 
stream owners of riparian properties sought an injunc 
tion to have the city restrained from polluting the Pas 
saic River with sewage. In an earlier case, Simmons v 
Paterson, 15 Dick. Ch, Rep. 385, the right of a riparian 
property owner, above tidewater, to an injunction re 
straining pollution of the river had been affirmed, In 
the Doremus case some parties were improperly joined 
and on that ground a demurrer was sustained. However, 
for some reason, the court went on to hold that while the 
riparian owners had property rights they held those 
rights subordinate to the city’s right to vent sewage 
into the stream. This is hard to understand. Perhaps 
sewage disposal by treatment plants was impossible, but 
it is doubted whether that was true in 1903. Perhaps, 
the New Jersey court had read the Sanderson case. The 
result should be different under modern conditions 


lhe New York case of Strobel v. Kerr Salt Company, 
58 N.W. 142, opinion October 2, 1900 is of great inter 
est. In that case the New York Court of Appeals held 
to the strict common law doctrine of riparian rights, and 
passed on the troublesome situation where a number of 
persons contribute small amounts of pollution, produc 
ing a total which is objectionable even though no one 
individual contributed an individually objectionable 
amount of pollution 
Facts: The Salt Company owning riparian lands 
diverted water from Oatka Creek for use in bring- 
ing salt to the surface from underground beds and in 
purifying the salt. Part of the water was evaporated 
in the process of purifying the salt. Other water con- 
taining salt was returned to the stream and rendered it 
so salty as to make it unfit for use by lower riparian 
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owners, Cattle refused to drink water in the stream 
except when nothing else was available, and the water 
was unfit for boiler use. The Kerr Salt Company was 
only one of a number of companies contributing to 
the condition. The lower riparian owners sought an 
injunction which was refused by the Supreme Court 
and by the Appellate Division of the Fourth Depart 
ment, one Judge dissenting. 

[he Court of Appeals reversed the judgment of the 
Courts below and granted a new trial. 

Extracts from the Opinion: (The Court referred 
to the cases of Coal Company y. Sanderson in Penn 
syivamia and found those decisions to be unsound so 
far as New York was concerned. ) 


‘The Court below, however, manifestly followed the 
Pennsylvania rule without limitation * * We have 
never adopted that rule in this State and no publi 
necessity exists therefor, even if it would ever warrant 
the Courts in relaxing rules for the protection of prop 
ertv of small value in the interest of some business re 
quire d to deve lop the resources of the State, and in whic h 
much capital had embarked, giving employment to a 
great number of people 

Chere is nothing about the case now betore us to 
take it out of the general rules governing the rights of 
riparian owners. Those rules are well established in this 
state, and, so far as material to the case before us, are, 
in the absence of modification by grant or prescription, 


as follows: A riparian owner is entitled to a reasonable 


use of the water flowing by his premises in a natural 
stream, as an incident to his ownership of the soil, and 
to have it transmitted to him without sensible alteration 
in quality or unreasonable diminution in quantity. While 
he does not own the running water, he has the right to 
a reasonable use of it as it passes by his land. All other 
owners upon the same stream have the same right, the 
right of no one is absolute, but is qualified by the right 
of the others to have the stream substantially preserved 
in its natural size, flow, and purity, and to protection 
against material diversion or pollution. This is the com 
mon right of all, which must not be interfered with by 
any. The use by each must therefore be consistent with 
the rights of the others, and the maxim of “Sic utero 
tuo” observed by all. The rule of the ancient common 
law is still in forces \qua currit et debet currere ut 
currere solebat.’ Consumption by watering cattle, tem 
porary detention by dams in order to run machinery, 
irrigation, when not out of proportion to the size of 
the stream, and some other tamiliar uses, although in 
fact a diversion of the water involving some loss, are 
not regarded as an unlawful diversion, but are allowed 
as a necessary incident to the use, in order to effect the 
highest average benefit to all the riparian owners. As the 
enjoyment of each must be according to his opportunity, 
and the upper owner has the first chance, the lower 
owners must submit to such loss as is caused by reason 
able use. Surrounding circumstances, such as the size 
and velocity of the stream, the usage of the country, the 
extent of the injury, convenience in doing business, and 
the indispensable public necessity of cities and villages 
for drainage, are also taken into consideration, so that 
1 use which, under certain circumstances, is held reason 
able, under different circumstances would be held un 


reasonable. * * ° 


[he question of reasonable use is generally a ques 
tion of fact, but whether the undisputed facts, and the 


necessary inferences therefrom, establish an unreason 


able use, is a question of law. When the diversion, of 
pollution, which is treated as a form of diversion, ts 
caused by a new and extraordinary method of using 
the water, hitherto unknown in the state, and such 
method not only permanently diverts a large quantity of 
water from the stream, but also renders the rest so salt, 
at times, that cattle will not drink it unless forced to by 
necessity, fish are destroyed in great numbers, vegeta 
tion is killed, and machinery rusted, such use, as a 
matter of law, is unreasonable and entitles the lower ri 
parian owner to relief. Where the natural and necessary 
result of the place selected, and the method adopted by 
an upper riparian owner in the conduct of his business, 
is to cause material injury to the property of an owner 
below, a court of equity will exercise its power to re 

strain, on account of the inadequacy of the remedy at 
law, and in order to prevent a multiplicity of suits, The 
lower riparian owners are entitled to a fair participation 
in the use of the water, and their rights cannot be cut 
down by the convenience or necessity of the defendant's 
business. “The necessities of one man’s business cannot 
be the standard of another's rights in a thing which be 
longs to both.’ Wheatley v. ¢ hrisman, 24 Pa. St. 298 
While the courts will not overlook the needs of im 
portant manutacturing interests, nor hamper them for 
trifling causes, they will not permit substantial injury 
to neighboring property, with a small but long-estab 
lished business, for the purpose of enabling a new and 
great industry to flourish. They will not change the law 
relating to the ownership and use of property in order 
to accommodate a great business enterprise \ccording 
to the old and familiar rule, every man must so use his 
own property as not to injure that of his neighbor ; and 
the tact that he has invested much money and employs 
many men in carrying on a lawful and useful business 
upon his own land does not change the rule, nor permit 
him to permanently prevent a material portion of the 
water of a natural stream from flowing over the land of 
a lower riparian owner, or to so pollute the rest of the 
stream as to render it unfit for ordinary use. The fact 
that other salt manufacturers are doing the same thing 
as the defendant, instead of preventing relief, may re 

quire it. ‘Where there is a large number of persons min 
ing on a small stream, if each should deteriorate the 
water a little, although the injury from the act of one 
might be small, the combined result of the acts of all 
might render the water utterly unfit for further use: 
and, if each could successfully defend an action on the 
ground that his act alone did not materially affect the 
water, the prior appropriator might be deprived of it 

use, and at the same time be without a remedy.’ Hill ¢ 

Smith, 32 Cal. 166. * * ad 


W&SW 
(The third in a series of articles) 





Proceedings Of Pollution Symposium 
From Louisiana State University 


As Engineering Expt. Station Bulletin No. 43, The 
Proceedings of the Third Annual Water Symposium on 
Water Pollution have been made available by the College 
of Engineering of Louisiana State University, Baton 
Rouge, La. Seven of the eight papers presented at that 
symposium are reproduced in full. A charge of $.50 per 
copy is made for this 46-page bulletin 
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Maine Water Utilities 
Assn’‘s 29th Annual 
Meeting in Portland 


Vater District tor 
a8 avain ho t to 
tilities A 


and %th 
held in the at 


ssoOciatiIon 


tit i’ were 
idequate and spic and span 
ervice Building of the Portland 
Water District. A record number of 
exhibits of manufacturers and manu 


tract 


wents were arranged in the 
P.W.D. garage ad 
joining the Building. Any 
person or firm supporting the Journal 
of the M.W.U.A, with advertising 
is eligible to exhibit without a charge 
of any kind The District provides 
the collapsible built for the 
igns showing the iden 
tity of the company. The exhibitor 
clo« the rest lhis feature of the 
Annual Portland Meeting draws 
and attendance each 
afternoon of the first 
of the second are de 


tacturer 
amply spacious 


“eT VICe 


table Ss. 


purpose and 


larget larget 


year 1 he day 
and torenoon 
voted to inspection of exhibits, shop 
demonstrations, 


and just plain 


tall equipment 


doughnut and cottee 


chit-chat 


P.W.D.’s Evening 


The evening of the first day is 
Pw. Evening. As hosts the em 
ployees of the District prepare and 
erve a real Down Maine Clam Chow 
der Supp with trimmings. The 
white wader is always excellent 
the Portland doughnuts (made with 
water) even more 


good Sebago Lake 


delectable This reporter never has 


any room. for the pie, cheese and ice 
‘ itll 

\fter uppel 
PWD ecgal 


includes the peddlers, 


while pufhng on 


members and 
guest ( that 
ind editors) hear a 
vddre PW.D.’ 

Boulos, and a report on 


\ctivities of P.W.D.” by 
Genl, Manager, and 


politicia short 


welcoming ss by s pres 
ident ed 
the vear’ 
Chief [ng 
Treasurer, Herman burgi, Jr 
Interesting, as always, Mr. Burgi's 
report this vear related the first year’s 
new machine 


experience with the 
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(stub) billing in conjunction with 


cycle billing, the costs of main reloca 
to state highway con 


feeder 


tion imeident 


struction, strengthened mains 
and a difficult river crossing installa 
tion im which rugged 30” “Molox” 
ball-joint pipe was employed. The 
cost ot $57.00 per foot tor the 30” 
pipe, as received, indicates that river 
crossings are Chis pipe 
weighs 4 tons per length 
rhe hurricanes 
erally wet summer 
$44,000 


customers for 


expensive 


and a gen 
P.W.D. at 


water 


two 
cost 
sales 


least a loss in 


to residential sprin 














? = 


The President 
Francis L. Hatch 
Supt 
Kittery, Me 


Past President 
Leander G. Smith 
Supt 
Kennebunk, Me 


kling, and a total loss of $55,000 due 
to the 

The six hour hurricane “Iedna” on 
Sept. 11th dumped almost 8” of water 
Lake the 
six hours. During the succeeding 36 
hours the level was upped another 
12”, representing run-off, and the 
lake was then brim full of water for 
all-gravity delivery 

I.xperiences with the machine bill 
ing and cycle billing introduced Jan. 
1, 1954, had passed all expectations. 
With the machine stub plan of billing 
the records are so easily checked that 
the annual audit required but a total 
of six man-hours, This year, as con 
trasted with the required 80 man 
hours for checking the old ledger 
system. The stub plan has made de 
linquency so readily identified as to 


“rainy season.” 


into Sebago Reservoir in 


Host and Head Table 
P.W.D. President, “Ed’’ Boulos makes 
welcome address. On his left Trustees 
McLellan and jordan 


have resulted in less than 0.05% non- 
collected billings. The 5% discount 
for prompt payment of quarterly bills 


had been discontinued 


Relocation of mains necessitated 
by highway relocation and new high- 
ways and turnpike has cost P.W.D. 
$175,421 without adding any appre- 
ciable value to the system. In addition 
to this non-compensated main reloca- 
tion work, $125,000 relocation work 
had been compensated by the Maine 
lurnpike Authority. At present there 














Sec’y-Treas. 
Earle A. Tarr 
Supt 
Winthrop, Me 


Editor 
Sidney S. Anthony 
Supt 
Augusta, Me 
is a bill in the Maine legislature 
which is designed to bring relief to 
cities and utilities saddled with main 

relocation expense. 

Mr. Burgi then highlighted the sev 
eral projects, involving 36, 42 and 48 
inch feeder mains to outlying sections 
in the District where greatest indus- 
trial or residential growth is ex- 
pected. Increased pressures of two to 
five Ibs., resulting from the larger 
feeder lines, had apparently been re 
sponsible for old main ruptures and 
joint leakage—so it is a question of 
taking some bad with the good 


Committee Reports 


Tue Leeiscative Committee (H. 
Burgi, Chmn.) reported through 
Edw. Gignou, City Atty. for Port- 





Exhibits 


land ind 


Counsel, that 
for reé 


lax 


Committee 
M.\W.V.A. would not press 
moval of the State Sales 
bills. The savings to 
was not sufficient to make an 
whereas the State would 
$60,000 in 
(,overnor 158, 


from 
wate! wate 
users 
issue of it, 
be losing tax revenue 


rhe 


mending exemption of water service 


however, recom 
charges from the Sales Tax 

In the next Legislature a bill is 
introduced to prohibit water 
Maine law al 
water 


being 
fluoridation in Maine 
ready requires that before a 
utility can introduce fluoridation the 











Principal Speaker 
Rolf Eliassen 
Prof. Sanitary Eng 
M.1.T 


Herman Burgi, Jr 
G Gen’! Mgr 
P.W.D 


Treas 


people must be given opportunity to 
work for or Another new 
bill that taxes be paid on 
property of all Water Districts. The 
most important bills being backed by 
M.W.V.A 


pensation by the State to all utilities 


against it 


re quire 5 


are those calling for com 


put to the expense of main on conduit 
relocation incident to highway con 
struction or highway widening 

Tue Arr CONDITIONING COMMIT 
rel Geo. S. Wescott, chmn.) re 
replies to 80 question 
naires that demand 
for air conditioning is not of such im 
portance in Maine as it was thought 
to be. Mr. Wescott, for the committee, 
recommended that members familiar 
ize themselves with the A.W.W.A 


Model Ordinance for use in holding 


ported that 


recorded water 





: ae 
a a 
ieez 
x 
- 
Lad 


al 





Meeting Work Horses 


C. P. Renell D. F. Potter 
P.W.D. Foreman P.W.D. Maintenance 


in check water waste in refrigeration 
and air conditioning installations be 
fore such 
This ordinance 
A.W.W.A 
1950 


becomes a real problem 
appeared in the 
Journal for Decembe 
Reprints are available 


Free Dinner To Curry 


\t this point it was announced that 
the free dinner to the members travel 
ling the greatest distance to the meet 
ing had been won by Ken Curry from 
Caribou 














Program Chairman 
John P. Hennings 
Supt 
P.W.D 


Director 
]. Elliott Hale 
Supt 
Waterville, Me 


Radio-activity in Water Supply 
Featured Topic on Program 

“Tue IMPACT OF 
ON WATER SUPPLY” 
the featured topic by Prof. Rolf Eli 
assen of the Mass. Inst. of Technol 
ogy. In his very lucid explanation of 
nuclear energy he stated that in pro 
ducing such energy alpha, beta and 
gamma radiation must be coped with 
The first two are stopped rather easily 
but the really dangerous rays are the 
gamma rays, which will require a lead 
5 centimeters (2 in.) thick to 
stop these lethal rays. The tremend 
uous speed of travel of radioactive 
particles is the important factors. How 
the Geiger Counter picks up, and indi 
cates the degree of radioactivity was 
explained 


RApIO-ACTIVITS 
was discussed as 


sheet 





MAINE WATER UTILITIES ASS'N ANNUAL MEETING 


| 


Exhibits 


are 20 atomic 
Che future 
problem is what to do with the waste 
While treatment 
studies are being made the wastes are 
stored in undeground tanks 
here is no known way of destroying 
radioactivity. If a water supply res 
ervoir becomes dangerously radio 
active the only solution is to provide 
an auxiliary supply. After 3 months 
the vitiated reservoir may be safe for 


\t present there 
power reactors 1n the U.S 


from such reactors 


being 


use again, 

\s to water treatment for removal 
of radioisotopes, studies record that 
certain type of floc will pull down 
radio-active substances to below the 
danger point. It may be that water 
treatment plants and processes will 
have to be modified to cope with radio 
active contaminants 

Prof. Eliasson pointed out that the 
present concern of water supply au 
thorities is the “fall-out” contamina 
tion which results from atomic blasts 
rhis fall-out comprises radio-active 
dust or precipitation which 
back to earth after its ascent at 
of the 
thousands of 
the Atlantic Ocean, 
Rochester, N. Y. have been ruined by 
dust and water supply 
Some American fall-out actually come 
all the way from Russia 


comes 
the 
bomb-blast. Travelling 
from Nevada to 
Kodak films at 


pot 
miles 


radio-active 


Radio-active 
strontium is the worse offender in re 
gards travel characteristics 

\nswering questions, Prof, Elias 
sen said that only 21 U. S., cities are 
studying methods for radio-activity 
removal from water. Ordinary filtra 
tion practice removes 30 to 70% of 
radio-activity, The excess lime treat 
ment in softening removes 90% or 
more of the radio-active strontium 

As to the affect of fall-out on 
ground-water supplies, Prof. Eliassen 
stated that no vitiation of ground 
water had been reported, Therefore, 
until there was evidence to the con 
trary, ground water supplies are the 
safest against radio active fall-out 


W&SW 
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Limiting Entering Head, or 


How Much a Pump Can Pump 


OR LHOSI who have exper! 

enced difficulty im 
pum limitation in terms of net post 
faze uction head NPSH), perhaps 


ition limiting entering head 


expressing a 


rve as a solution 


| 


discharge only as muc 


receive. Limiting e1 
e measure for de 
uch pumpable ma 
1 pump, independent 


to produce discharge 


he new designation of pump limi 
tation, LEH, 1 Allis 
he term is being used to 


original with 
( halmet 
difficulties previously ex 
distinguishing 
uction head and the suc- 
head 
valve can be read on a gauge at the 
the pump, after the pump ts 
primed but before it is operating. Ihe 
head cannot 
(except in 


ruin ze 
per enced in bet ween 
net po if ‘ 


tion he itself. The suction 


inlet of 


lumting entering valve 


he read on a gauge rare 


instance but must be cak ulated 


Pump Capacity Considerations 

limits 
1 pump Che 
rpm and impeller diameter character 


head 
volume 


lhe limiting entering 


capac ity of 


of a pump limit the head or pres 
ure produced, In every pumping 
problem there are two LI H consid 
required LEH of the 
LEH of the 


sti 


eratiot the 
pump and the available 
installation site 
Pumping a liquid by displacement 
or by centrifugal force causes a low 
ered pressure at the pump inlet. New 
liquid will flow into this low pressure 
ufficient external 


to push it into the 


area if there 1 
ivailable 
space as fast a 
lhe measure of the external force re 
| LEH of the 


quiread 1s 


pump 


rorce 


it is being displaced 


termed the 


Formula for LEH Value 


\ pump cannot move a liquid until 
the liquid enters the pump LEH may 
be defined as the measure of the vol 

liquid enter the 
he formula may be given as 


ume ot which can 


puny 


Let © Volume of GPM 
A Inlet area of the pump 
Vv Velocity of the fluid 
k The pump designer's coefficient 
Then 0 AxVxkK 
2 gh; therefore Q 
Ax V 2 ghxK 
A constant for a given pump 


Since V 
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by R. A. MILLER 


Mr. Miller is Application Engineer, Centrifugal Pump Section, Allis- 
Chalmers Manufacturing Co., Milwaukee, Wisconsin. His article 
points out an important limitation in pump capacity, and describes 
how to distinguish between net positive suction head and the limit- 


ing entering head. 





For a size pump, the inlet 
irea A is fixed and is a constant. 2g 


with g pull ol 


given 


IS aisO a constant, 
gravity (32.2) 


W ith 


lherefore, () varies 
~ x LEH 


“h” is the head of external force 
required to cause the desired volume, 
(), to flow into the pump. Conversely, 
if “h” is fixed, it is the LEH, since it 
limits the quantity that can flow into 
the pump 

Che formula is theoretical, and does 
not apply in actual practice due to de 
sign variations. Values must 
termined from actual test. All pump 
curves have LEH (NPSH) designa 
tions plotted against volume in gpm 
Therefore, it is unnecessary to calcu 


be de 


late velocities or areas. It is necessary 
only to match the pump requirement 


available LEH Somewhat 
value should be available 
pump LEH re 


with the 
more LEH 
than the minimum 
quirement. 


Effect of the Installation Site 


Determine the elevation of the 
pump center line above or below the 
surface of the liquid entering head in 
feet 

Determine the 
above the surface ot 


absolute pressure 
the liquid PA 
converted to feet 

Determine the internal vapor pres 
sure of the liquid due to temperature 
Py converted to feet 


(PS! 2.31) Sp. Gr 
Then the available LEH P, P.) 2 
He Hy 
HF Friction 

screens, etc 


feet 


f suction piping, valves, 


in feet 




















Pumping Above Liquid Level 


Pumping water from a river 
P, 34 ft 
Water is 60°F P, 6 ft. He 
LEH (P, P. 
(34 6) 


The available LEH 21.4 ft 


10 ft 








lake or reservoir at approximately sea level 


Pipe friction 2 ft 
Hy 


5 
< 


For practical purposes the atmospheric pressure P, will be reduced | ft for 


each 1000 ft elevation above sea level 

















Pumping Below Liquid Level 


pen ft 
about 


Pumping water from a tank 
atmospheric pressure elevation 
tt above sea level 

33 ft., water 160'F, P, 

2 ft. Pipe friction Hy 

available LEH 33 

2 31.8 ft 
water temperature is increased to 
FP 33, then the available LEH 
ft 


For other temperatures 


r liquids con 
4lt vapor charts 


Viscous fluids require corrections 


which can be obtained from charts 
Handing solids in suspension, paper 
stock, etc., requires special pumps and 


rresponding corrections from perform 


e cnart 


The above formula determines the 


in pressure between the 


state of the liquid and its boiling point, 


asured at the pump center line. It 
wn that when a liquid reaches 
(boiling point) 
heat 


ll cause the 


the saturation point 
addition of 
pre ssure W 


ny furthes or re 
duction in 
liquid to 1 

It was stated that a 
pressure at the inlet 


The LEH 


measures the limit to which the pump 


ipor iZe 
earlier pump 
due to 


y alue 


reduce . 


the pumping action 


permitted to reduce the 
without 
\fter 
limitation 


he se lected to suit 


pre ssure 
vaporizing the liquid 
letermining the installation 
or available LEH, a pump 
can Very often the 
installation LEH is very low, as with 
pumps. Then, of 
sity, a pump must be selected with a 


condensate neces 


large inlet area, although it May oper 


HOW MUCH A PUMP CAN PUMP 


WATER co 





Pay 
STEAM! 


hAAAAAAAAAA 








Py! 


Pumping From Steam Pressure 

Pumping water from a closed vessel or 
heater containing water subject to steam 
pressure. Water may be sprayed into the 
heater or cascaded in a series of water 
falls. The steam comes in intimate con 
tact with the water and heats it to the 
same temperature as that of the incom 
ing steam 

Steam 5 psig 227°F and P, 19 
psia 

Water in base of heater 
P, 19.7 psia 

He 37 ft. He 2 ft 

The available LEH (19.7 psia 
37 ft 2 ft 35 ft 
If the steam pressure is subject t 
deduct the 
equivalent drop in feet from the avail 
able LEH 
minimum required LEH of the pump 


227 F and 


19.7 psia) 


sudden pressure drops, 


before comparing with the 


ate at considerably less than the maxi 
mum efficient point of that pump 
If the inlet area of a pump ts in 
creased to satisfy a low LEH condi 
tion, some efficiency will be lost. Thi 
results in a greater horse 
Chere 


condition 
power requirement 
definite optimum relationship between 
inlet area, width, and diameter of an 
impeller, to produce maximum pump 


exists a 


efthciency 

It often is economical to change the 
installation LEH to permit use of a 
more efficient and perhaps a less ex 


STEAM 
TURBINE 





STEAM 
(CONDENSER 


Pa Py, 














Pumping From Steam Condenser 

A condensate pump removing water 
from a steam condenser. Because of con 
struction and the expense of excavation, 
the hotwell is usually located just above 
the basement floor. Hx» is very low, often 
only 2 or 3 ft and seldom over 5 ft. The 
condensate is at the saturation point 
P, P, and He is negligible. The avai! 
able LEH (Py P.) + Ms Hy 

LEH O + He O; LEH He 

This He is often designated as ‘‘Seal 
ing Head”’ or ‘’Submergence.’ 

Pumps with specially enlarged inlets 
are usually used for this service and ex 
treme care must be taken in their selec 
tion because of the very low LEH. Cavi 
tation and noisy operation are common 
yf lack 


ccurrances because f available 


LEH 


pump 
at all times that the instal 


pensive 

Be sure 
lation LEH value is greater than the 
pump requirement, and that sufficient 
margin is allowed for sudden changes 
in the pressure on the surface of the 


liquid 


Practical Examples 


Four practical examples of how 
the LEH value can be applied to ac 
installations are illustrated, In 


calculations are 


tual 


each instance given 


for the pumping conditions specified 





George S. Lee Water Supt. 
At Cedar Rapids, lowa 


(,eorge > Lee has accepted appoint 
ment to the position of Water Works 
Superintendent, Cedar Rapids, lowa 
Mr Let a graduate of the tate 
University of Cedar 
Rapids Chemist - Bacteriologist im 
lune of 1954. Prior to this date he 


lowa. came to 


had been Production Manager at the 
Ottumwa Water Works 

H. F. Blomquist, who had retired 
in 1949 after 29 years as head of the 
water works, returned as acting su 
perintendent until a permanent suc 
cessor could be selected to replace 
Leo Louis who had left to accept the 
position of General Manager of the 
Garv-Hobart Water Corporation 


J. R. Van Duyne Retires From 
Passaic Valley Sewerage Comm. 
J. Ralph Van Duyne, advisory en 


with the Valley 
erage Commission for almost a year 


gineet Passaic Sew 
and its chief engineer for the preced 
ing 34 vears, has retired at the age 
of 76 to operate his farm in Warret 


County, N. | 
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DIATOMITE FILTER during filtering operation 


Diatomite Filtration 
As it is Known To-day 


by CONRAD E. LAWLOR, Engr., General Filter Co., Ames, lowa 


I YOU have been too busy the last 

to do much reading 
ibout this latest advancement in liquid 
filtration, this brief review may help 
vou understand diatomite filtration as 


1ew years 


it is known today 


filter (Fig. 1) is a 


using 
membrane to remove 


The diatomute 


training wnt diatomaceous 
a filter 


uspension in liquid 


\ 
earth a 


materials mn 


What 1 
it is the siliceous shells of tiny diatoms 


diatomite ? Geologists say 
that once grew in great profusion on 
the earth. It has been said that there 
ire some 10,000 different shapes (see 
Fig, 2). these form a very 
large deposit in California, where they 
lived some 5 to 20 million years ago 
he chemists tell us these diatom 
skeletons are 89.7% silica. Fig. 2 is 
a micro-photograph of Johns-Man 
Celite,” 


diatoms 


ville’s one of the diatomites 


lo the engineer, this material has 
a physical appearance of white face 
powder or finely milled white flour 
It is very light and has great bulk per 
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Johns-Manville Photo 


Fig. 2—DIATOMITE ("’Celite’’ 512) 
under microscope 


Note skeletons of siliceous diatoms 
in variety 


unit weight 
(210 grams), has a surface area equal 


Less than a half pound, 


to the area of a football field, (45,000 
sq.ft. ). 

Diatomite filtration has been proven 
by industry through years of use, but 
it has been only in the last eight vears 
that the diatomite filter could be pro- 
duced in quantity for filtration of 
water at a low cost to compete with 
sand filtration, Credit to the 
Armed Forces for first designing and 
using these filters during World War 
Il. They were made to furnish potable 
drinking water under all field condi 
tions. Small size and high filterability 
has now made them standard equip 
ment with the U.S. Army. Organisms 
such as amoebic cysts and blood flukes 
could not be removed by rapid sand 
filtration. The diatomite filter 
this job, even at high flow rates 


goes 


does 


Filter Element and Membrane 


In using diatomaceous earth for fil- 
tering liquids, it is necessary to use a 
filter element (Fig. 4) upon which a 
membrane, or filter cake, of the di- 
atomaceous earth can be built. The 





particles of the filter aid must form 
a rigid skeleton or fine lattice struc- 
ture on the filter This is 
capable of capturing the gelantinous 
or fine particles of the unfiltered 
liquid and yet leave passage-ways in 
the filter cake through which the 
liquid, freed of suspended matter, may 
pass at a rate and under such pressure 
differential as is Fig. 3 
illustrates these points, and it becomes 
obvious that proper design of the filter 


element. 


economical 


element is most important. It is cor 
rectly that the element is the 


heart of the filter 


said 


Hydraulically there are but two 
ways to filter liquid, namely by posi 
pressure; or, by negative pres 
sure, i.e., suction. However, the vac 
uum type diatomite filter is handi 


capped by its short runs between back 


tive 


washes 


The Filter 


Che pressure typ diatomaceous 
earth filter consists of a 
cylindrical filtet 
from a plate within a pressure vessel 

( see Figs l and 4). The elements 


must have the characteristics of being 


number of 


elements supended 


durable, corrosion resistant, and must 
readily and easily clean during back 
\t the start of the filtering run, 
a thin coat 


wash 
these elements are 
of diatomaceous earth, 
coat”), simply by introducing a charge 
of the earth into the filter inlet and 
then recirculating the water for se\ 
eral minutes. This coat of diatoma 
ceous earth is the filter media which 
accomplishes the filtering result. As 
in sand filters, the dirt accumulates 
on the filter media, likewise, the loss 


given 


(called “pre 


of head through the media increases 
his serves as the operators guide as 
to when it is time to backwash the 
hlter 

The cleaning, or backwashing, is 
accomplished by surging the liquid 
backward several times through the 
filter to the point of backwash dis 
charge. A quick opening valve (see 
Fig. 1 left side) is used in this opera 
tion and only a minute or 
quired to completely clean the filter 


two is re 


Some types of elements, because 
they have a tendency to plug with the 
diatomite, require compressed air to 
he properly cleaned. Most manufac 
turers of wire wound elements now 
recommend an air bump to clean the 
element, Some elements made of a 
more flexible material 
cloth, (see Fig. 4) are 


cleaned because of their ability to ex 


such a woven 


more easily 
pand and contract with the flow of 
is similar to the action of 
washing ma 


water. It 
washing clothes in a 


, 
cnine 


DIATOMITE FILTRATION 





VINYON SLEEVE 


PARTICLES 
OF TURBIDITY 


BODY FEED WITH 
TURBIDITY PARTICLE 


PRECOAT 


FILTER CAKE 


FILTER ELEMENT 





ELEMENT CORE 








Fig. 3——FILTER ELEMENT in cross section 


Shows relationship of core, vinyon sleeve 


brane, or filter cake 
filters have 


a number 


earth 
heen successfully used for 
of years in the sugar industry, and 


Diatomaceous 


for clarifying ale, varnishes, beer, 
wines, soaps, dry cleaning fluids, and 
liquids. It is 
ployed to remove oii from condensate 
he most recent employment of this 


equipment has been for filtration of 


many othe also em 


swimming pool water. The sparkling 
clarity achieved with 
filtration, and also its 
and lower cost, have made it increas 


diatomaceous 
compac ness 


ingly popular 


Gen’! Filter Co. Photo 


Fig. 4—FILTER ELEMENT of self-cleaning 
type 


Woven element cloth is heavy duty DuPont 
acid resisting strainer cloth 


diatomite “‘precoat,’ 


and diatomite mem 


Body feed keeps filter cake porous 


Cost of this equipment usually runs 
a little lower than pressure filter in 
stallations of comparable capacity. In 
stallation space is approximately one 
third that required for pressure sand 
filters 
filter-aid is estimated to be comparable 
to the cost of operating sand filters 
Great care should be taken in se 
lecting the filter for any given job 
his 1s true because so far this method 
its infancy and, in fact, there 
are relatively few people who have 
had with diatomite 
filtration of liquids outside the labora 
tory. The new method is not a “cure 
all” and diatomite filter plants should 
be carefully and 
gineered by experienced personnel in 


Cost for chemicals, water and 


wide experience 


conservatively en 


order to avoid prejudice against this 
method through misapplication 


References: 


Filters” Water Works En 
gineering—Jan. 1954 

Johns-Mansville 
“Application of 


Filters to 


1. “Diatomite 


Products 
Karth 
Recircula 


“Celite” 
Diatomaceous 
Swimming Pool 
James W 
“Diatomite Filters for Swimming Pools” 
W ater Works 
ber 1953 
“Removal of Oil 
Diatomite Filtration” —G. R. Bell 
“Diatomite Filters for Emergency Use’ 
D. M. Martin 
Works, Nov. 1951: p. 485 
“Diatomite Filters for Municipal Water 
Supplies” — J. K. Fraser — Water and 
yewage Works, Dec., 1953: p, 487 


tion Systems” Engle 


and Sewage Dex em 


from Condensate by 


Water and Sewage 


. 
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BIG RIG—An earth-boring machine cuts 4-ft. diameter hole, and DIGS DEEP—30 feet in 25 minutes. 


Mechanization Makes Construction 


by RAY DAY, Industrial Editor 
La Canada, California 

Calitormas San 
ewage contrac 
fully 


ching 


mechanized 
well con 
iid so not a minute 


vithout method 


some taster 


yr these pris ite sewage 


Valley might long ago have 
risi lhe population 
ering 32 square miles, 
1930 


cent nce 


new mechaniza 
contractors in the 
ome istonishing 
iverage 
tank and a 20-foot 
$450. Today, ce spit 


ind labor 


price tor 


eptn 


costs. the 
minimum 
Prob 


con 


the sane 
ed to $225 
phase of the 
has mechanization 
© dramatically 

ot doing excavation 
abor and crab winches 

(ontractors who persist 
that method no longer can compete 
ith firn vhose equipment lets them 
S40,000 to 


mont! Big housing tracts, 


lo busine t volumes of 


$90,000 a 


whose ystem jobs run up to 


Si) unit 


Cwatt 


ire practically impossible to 
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run on schedule without mechaniza 
tion 
ing machines to finish up to 10 com 


Ihe soils under the 


Firms use improved earth-bor 


plete units a day 
San Fernando Valley floor are 
and free-draining, so the 
natural private 
leaching well and septic systems, and 
for a mechanization of 
their construction 

Che staggering growth of this area 
further light 
in close to the 


mostly 
granular 
one tor 


areca was a 


methods of 


was aggravated when 
industry began to move 
enormous labor pool represented by 
that population currently 
under 
disposal and outfall system, including 
a tunnel through the mountains lead 
ing to the Pacifi« which will 
help to some extent to solve indus 
try’s But the major bulk of 
the Valley system stacks up in favor 


There is 


consideration a major sewage 


(ocean, 
problem 


of home sewage systems 

According to responsible officials of 
the State Board of Health, much 
good has been done by the leaching 
wells. In many areas, underground 
water supplies have been replenished 
so that salt water encroachment from 


The Valley's 


joined 


the sea has been halted 
sewage contractors have even 


hands in the formation of the San 
Fernando Valley Sewage Contractor's 
Meetings of the group 


are designed principally for their co 


\ssociation 


with State, County 


working out 


operative ettect 
and City officials in 
mutual problems 


Mechanized Methods Developed 


The mechanized methods 
have been developed in the past few 
are the last word in modern 
home sewage systems. Excavation 1s 
today much safer for company crews 
than it 5 and 
siderably faster 

The Calweld earth-boring machine 
(capable of handling large-diameter 
buckets at depths up to 50 feet with- 
out a kelley bar extension) has 
proved especially well suited to prac- 


which 


years 


was 5 years ago, con 


tically every formation except solid 
rock. Equipped with special digging 
blades, the machine is used frequently 
in disintegrated granite in low hills 
bordering the Valley. For fast work 
in straight ground the machine is re 
ported to be unbeatable 

\ Calweld machine can be expected 
to dig a 30-foot leaching well and a 
1,000-gallon septic tank, along with 
excavation for 


hours or 


the connec- 
Firms 


necessary 
tions, in 1% less 
using the rig regularly dig more than 
1 foot of 48-inch diameter leaching 
hole per minute with these machines. 
rhe method 
consists of drilling 


excavation 
bucket 


favorite 
shallow 





Fen 


3S 


GOING UP—Leaching well is built above ground. GOING DOWN— Prefab wall is lowered in hole and steel frame is retracted. 


of Home Sewage Systems Economical 


over the tank area, which 
roughs in that part of the work with 
Dev 


se pt 


a minimum of hand excavation 
eral then drilled 
along the connecting ditch line, and 


shallow holes are 
the main excavation is made for the 
Most contractors use 
earth-boring buck 
ets, which do an adequate job on the 
and 51x 
inch reaming teeth then finish out the 


leaching well 


36-inch diametet 


septic tanks connections. 
leaching wells as they go down 

One of the latest improvements in 
the Calweld machine is especially well 
suited to excavation work, 
it has eliminated all the hard 

labor in connection with 
heavy loads in the large-diameter 
buckets. It consists of a bucket-pull 
ing device, operated from a winch on 
the machine through the 
pipe outrigger and 
ment, This improvement lets the op 
erator pull his loaded bucket by 
power out over the spoil pile, where it 
can be dumped 


sewage 
because 
physical 


necessary 


sheave arrange 


A Prefabricated Leaching Well 


Over caving sand tormations, 


which make for 
dangerous digging, an especially safe 


good drainage but 


and interesting method has been de 
veloped to build the dry well walls 
on top of the ground. The prefabri 
cated unit is lowered into place as 


illustrated, without any workman evet 
being exposed to danger. The scheme 


has lowered costs wherever it has 
been used. 

In this operation, the caving sand 
formation is excavated to 
depth by a truck-mounted clamshell 
bucket. While the leaching well is 
being excavated, the wall is 
stacked in place safely on top of the 
ground around a 
frame, whose feet are 
that the form may be removed after 


the prefabbed well wall is lowered in 


oversize 


blo« k 
retractable steel 
so arranged 


The lowering-in is done by the same 
crane which handles the clam bucket, 
after which the backfilled 

For bricking leaching 
wells major outfits truck 
driven dumb-waiter type hoists, 
which keep the bricklayer supplied 
In fact, the bricklayer controls hoist 
and lowering action from down in the 
hole, with the aid of clutch-control 
ropes. 

lhe days of laboriously pouring 
concrete to form septic tanks is over 
All the mechanized outfits now 
use standard prefabricated 
forms, which fit neatly into the exca 
vations and which can be easily re 
moved. Truck-mixed concrete is used 


sand is 
regulation 
now wus 


also 


steel 


Other outfits have developed com 
pletely prefabricated septic tanks, 
which work excellently. Their only 


disadvantage is that they are ponder 
ous and it takes a hoist to 
handle a large unit in soft terrain 


strong 


All Operations are Specialized 


Practically all the leading outfit 
now schedule their operations around 
specialized crews. All excavation is 
assigned to the Calweld operators and 
helpers. Hand excavation and prep 
aration for the installation of the 
tank, pool, and connecting lines is a 
job for still another crew 
which places and removes septic tan! 


The crew 


forms is mobile, mechanized and eff 
cient. Even the final cleanup work 1 
streamlined 
Instead of 
hip pocket office procedure, these 
outhts 
as coordinators in a 


and 


small-scale work 
with the 
central 


Jobs are scheduled with pre 


modern now work 
owners 
othice 

cision. It is good organization, mech 
anization and such as 
this which has permitted San Fer 
nando Valley to develop so rapid! 
without the usual crucial 
problem. Costs continue to drop with 
advance in equipment, and 
productivity per man hour is increas 
ing rapidly. The privately-built sew 
age systems, which will function for 
many years to come, help to reduce 
the demands made on already 
loaded sewage treatment plants 


imagination 


sewayt 


Car h new 


overt 
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CANTON’S NEW $3,500,000 combination sewage treatment and garbage disposal plant 


Gas Alarm System Protects 


Canton’s New Treatment Plant 


A Safety Watchdog” that never sleeps 


by J. J. WELCH, Pittsburgh, Pa. 


l. and automatic detection 
ras leal 


(A) CAM) 


it the new and mod 
combination sewage 
garbage treatment plant of Can 
sured by an imstru 


tests alr 


{JW 1S «AS 
nt that continuously sam 
in the plant's digester building for 
ibility or combustibility 

the plant produces, handles 
$25,000 and 350, 
feet of highly combustible 
ra dlaaly the 
piping 
of first importanes 


between 


scientific ce 
ik nm valves 
r building, housing a 
and 4 
equipped through 


mary secondary 


park-prooft motors explo 
roof lighting fixtures and sim 
But pro 


ersonnel and property ts 


ive ICCessories 


1 by a combustible 


ind ilarm 


operation of the plant depends 


gas 
system, Moreover, 
on the digester gas produced, 


tem provides a safeguard 


rainst interrupted service 


System Designed and 
Developed by M.S.A. 


Designed and developed by Mine 
~atety \ppliances Co. of Pittsburgh, 
I’a., the system at Canton is arranged 


to draw air samples from four stra 
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tegically located between the 


two rows of 90-foot diameter, 23-foot 


pomts 


deep reinforced concrete digestion 
tanks. Combustible gas analyzers are 
not as well known in the sanitary field 
as in the industrial field, where this 
device has been widely used to warn 
of the hazard of explosive gases and 


vapors 


How the Analyzer Functions 


\ir is drawn from sampling loca 
tions to the analyzer through copper 
tubing by a turbo-compressor pump, 
powered by a %4-horsepower explo 
sion-proof motor, installed on the com 
bustible gas alarm panel. Samples are 
passed over a detector filament which 
instantly determines the percentage of 
combustible or explosive gas in the 
sample 

Canton’s analyzer is calibrated to 
sound an alarm when methane (CH, ) 
(principal combustible constituent of 
digester gas) in the sample reaches 
40 per cent of its lower explosive 
limit. At that point, the instrument 
automatically energizes an alarm horn 
and by red indicator light on the panel 
reveals the exact location from which 
the gassy air sample was drawn 

\n added advantage of the detector 
system is its concurrent control of 
exhaust fans in the digester building 
\lthough the fans are equipped with 


switches for manual operation, when 
desired, they are set to go into action 
when the analyzer detects combustible 
gas concentrations approaching dan 
gerous proportions. This conserves 
electricity because the fans only need 
operate when, and if, the atmosphere 
in the building becomes vitiated with 
the combustible gas. There is one ex- 
haust fan for each sampling location. 
Fans are recessed in the concrete roof 
of the building and discharge to the 
outside through with safety 
flashback arresters 


hoods 


The plant management reports that 
the analyzer has operated on several 
occasions, detecting digester gas leaks, 
sounding an alarm and actuating the 
exhaust fans. As a check on dependa 
bility the instrument is periodically 
checked with a known concentration 
of methane gas. A built in air-flow 
meter, readable on the instrument 
panel, indicates to an operator that the 
air samples are passing through the 
unit properly 


The Gas Power System 


The Canton plant, designed to 
handle an estimated future population 
of 160,000, presently serves approxi 
mately 130,000 urban and suburban 
residents. In 1953 it handled an aver 
age of 14.39 million gallons of sewage 





GAS ALARM SYSTEM PROTECTS CANTON’S NEW 


DUAL DISPOSAL pla..t digests Canton’s garbage and treats its sewage and digester liquor 


per day, plus garbage. Design of the 
plant is based on a flow of 30 million 
gallons of sewage per day and the di 
gestion of Canton’s garbage 

Gas produced in the digestion tanks, 
sewage sludge and garbage is 
has an average of 600 BI 
It is used for heating build 


where 
digested, 
content 
ings and for fueling the engines that 
drive the air blowers and pumps. Th 
plant has three 390 horsepower 
three 200-horsepower and two 90 
horsepower gas engines. [These en 
main admin 


unin 


ire located im the 
tion building. Because an 


| supply of gas is essential 





to the plant's operation, the analyzer 
assures continuity of plant 
service, based on a commercial rate 
ot 40 cents per thousand cubic feet, 
the estimated savings from use of di 
gester gas for power is $120 per day 

Gas 1s collected from the domes of 
the six primary digestion tanks, which 
are heated to 95 degrees by pipe coils 
to speed up solids digestion and gasi 
IXxcess gas is piped into the 


system 


hneation 
four secondary 
equipped 
and have a total gas capacity of 240 

000 cubic feet. The innscuous digested 
sludge is pumped to a 600-acre farm 


digesters which are 


with floating steel covers 


MSA GAS ANALYZER and alarm system stands watch in ten unit digester gallery 


PLANT 


and disposal area five miles south of 
the plant where it is used as a soil im 
prover 

Che Canton plant was designed by 
the engineering firm of Alvord, Burd 
ick and Howson of Chicago. It was 
built by the Bass Construction Co. of 
Birmingham, Mich 

The Canton Sewage 
Plant is operated under the direct 


lreatment 


supervision of superintendent Gerald 
superin 
David. Canton’s Serv 
ice Director, under whose jurisdiction 


Henry Y 


F, Johnson and assistant 


tendent Geo, | 


the plant 1s operated 1s 


McCool 
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Venturi Meter 42 Years Old 
Still in Good Condition 


ort on results of inspecting Baltimore's 42-in. x 2l-in. sewage Venturi 


ember, 1911, two 
Zl-in. Venturi-meter 
ndicating-recording 
|) were put in service 
Md. These are located 
rorce mains discharg 
astern Avenue sc war ¢ 


which is situated on 

of Baltimore harbor, 
ave from about on 

The flow from the 
averaged 40.25 mgd 

| has totaled 460 bil 

o1 the date the station 
ice until May, 1954 
juantity would fill a volume 
juare and 2,200 ft deep 
if sewage that has passed 
of the two meters has 


Lite 


Inspection After Long Service 


( uri meters have been 
ervice ior over 12 
msidered desirable to 

or of one of them. In 

a torce main wa 
manhole cover on 

tube (Fig. 2) wa 

for a thin film of 

nterior of the mete 

walls were remark 

wsit, This film (Table 

1 66.15 per cent Of mots 
per cent of organic matte 

per cent of fixed solids 

ilso contained small pieces 
analysis of which on the 
is follows 
matter 25.95% 
L (SiOz) 1.96% 
71.95% 
determines 0.14% 

[he internal diameter of the bronze 
throat ring of the meter, before it left 
the factory in 1911, was 20.982-in 
he diameters measured at the time 

of the u pection were as follows 


Location of Diameter 
measurement wn 
Vertica 20.99 
20.991 

987 
). 99€ 
).998 
982 
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by C. E. KEEFER 

Mr. Keefer is Deputy Sewerage Engineer, Dept. of 
Public Works, Baltimore, Md. His paper describes 
the inspection of a Venturi meter which has meas- 
ured sewage flow for more than 42 years. Its pres- 
ent condition indicates many more years of useful 
life can be expected. 








The maximum amount of wear in of the up-stream plezometer ring 

a vertical plane at the throat was Some engineers have felt that this 
0.009 in. and in a horizontal plane type of design may result in the for 
0.016 in. Even after 42 vears of serv mation of deposits along the invert 
ice the diameter of the throat was less adjacent to the throat in those instal 
than its nominal diameter of 21 in. It lations where sewage is metered. They 
should be noted that the s« wage 1s have consequently advocated that 
relatively free of grit, as the city is V enturi-meter tubes designed to meas 
provided with a separate system of ure sewage should have flat inverts 
ewers \n examination was made to see 
if there were any deposits in the in 

Standard Concentric Tubes vert of the meter inspected, but none 
Recommended were found. This inspection indicated 
[he meter tube was of the conven that providing Venturi-meter tubes 
tional type, with the center line of the with flat inverts, which are twice as 
throat concentric with the center lime expensive as standard concentric 


Fig. 1—THE INSTALLATION of indicating and recording registers with connecting 
piping for two 42-in. x 21-in. Venturi meter tubes. 





Fig. 2—Manhole and piezometer ring. 


warranted 
these 


generally is not 
measured by 


tubes, 
where sewage is 
meters 

rhe cover plates on the handholes 


on the inlet and the throat pressure 


\ con 


siderable deposit of material, consist 


rings were removed (Fig. 4) 


ing Of grease, organic matter and sand 
(Table 1) was found 
immediately beneath the plates 


to be located 
lhe 
piezometer rings themselves, however, 
were relatively free of deposits 

It was also found that some push 
pull vent cleaners in the piezometer 
were worn, It is planned to re 


rings 


VENTURI METER 42 YEARS OLD 


Fig. 3—Venturi interior showing deposit. 





TABLE 1 


Analyses of Deposits 
Removed from Inside of Venturi Tube 
and Piezometer Ring 


Interior of 
Interior of piezometer 


Tube ring 


66.15 
14.87 


34.89 
30.64 
33.96 

0.51 


Loss on evaporation 
Organic matter 
Grease 


Residue after ignition 18.98 





Fig. 4——Sewage solids in piezometer ring. 


place the worn vent cleaners with 
stainless steel 
Summary 

Although these meters have been in 
forty years, their 
condition indicates that they should 
a useful life for many 


service tor overt 


have years to 
come 

lhe kastern Avenue sewage pump 
ing station is under the general direc 
tion of Paul L.. Holland, director, De 
partment of Public Works, and John 
|. Hunt, engineet Abel 
Wolman is consultant to the Depart 


Public Works 


sewerage 


ment of 





Itemized Water Bills Suggested 
—Not Easy, But Impressive 


below an impractical, 


sugges 
Sparling 


_ 


Febru 


We quote 
but nevertheless 
VU etrograms, the 
publication 


impressive, 
tion trom 
Metet 


cote 
ary I¥55 issue 


Company 


bill, wl 
rate or metered charge, is seldom re 

ed wit! Water is free to 
month or sO 


[he water ether on flat 
a smile 
et every along 
es a bill with unexplained charges 
can’t the water department 
mize the bills 
That would be 


st items 


hard to do. ror 


no price tag. But if 
shot at if, 
a guide to you 


Carry 


to take a the se 


f the Watershed 

and Operatior f 
intakes 

and Mair 


e Plant 


tenance f 
Softening and Purifyir 
ft all water tributed 
+ to meet all emergencies 

rtization and Maintenance of 
the Distributir« 


*) nes 


ter Maintenance and Reading 
lectir 

f Capital Outlay 
further Extens 


these ser Vices, ne cus 
5 i )} cents 1 ton the 
commodity h 

} 


most essential ne 


price for an 


And the 


buvs 


Charles B. Burdick Dies 
Alvord, Burdick & Howson Partner 
Had Nation-Wide Experience 


Charles B. Burdick, partner in the 
Alvord, Burdick & Howson, 
consulting engi 


firm of 


Honor 
ary Member of 
AWWA, died on 
February 17, af 
ter a very brief ill 


long an 


| neers of Chicago, 


He had been 
in excellent health 
until a week be 
fore his death 

Pe Mr. Burdick, 
who was born in Chicago, on March 

6, 1874, also centered his entire pro 

fessional career there, following his 

graduation from the University of 

IIlinois in 1895, but his practice was 

nationwide. To hydraulic and sanitary 

his contributions have 
heen considerable. The original Ni 

Falls filtration plant, which 

was built on his design some 43 years 

the first to demon 
strate the effectiveness of filtration in 
reducing the incidence of typhoid, by 
successfully treating contami 
nated by the sewage of Buffalo, about 
20 miles upstream. His office designed 


ness 


engineering, 
agara 
one of 


was 


ago, 


water 


more than 100 filtration plants, in 


cluding some of the largest in the 
world 

Mr. Burdick’s development of the 
fundamental principles involved in the 
collection of underground water, as 
illustrated by the country’s largest 
infiltration gallery installation at Des 
Moines, 


tribution 


lowa, has been a marked con 
His studies of floods, their 

and thei mac 
him an outstanding authority on this 


occurrence control, 

as well 
\ member of 

ind an Honorary 


subject 
AWWA since 1907 
Member since 1944, 
Mr. Burdick was also an Honorary 
Member of the American Society of 
Civil Engineers, the Western Society 
of Engineers, and the Chicago | ng 


neers Club 


New Fluosilic Acid Specifications 
In AWWA Standards 


Water treatment plants interested 
in fluoridating their water supplies 
will be interested in the new specifica 
tions for fluosilicic acid prepared and 
published by the American Water 
Works Association, 521 Fifth Ave 
nue, New York 17, New VY ork I he 
5-page booklet, AWWA B703, may 


be obtained with remittance of 20« 
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REPORT FROM ABROAD 





Sludge Treatment and Disposal 
Reviewed in British Report 


of a series of bool 
to discuss various de 
ctivities of the sew 
nt, has been recently 


British Ministry of 


il (,overnment, It 1s 


report by an in 
l reat 


‘ on idered one ot the 
oritative and comprehet sive 
ludge 


connected with 


ractice to be published 
he chairman of the 
’ Hill, of the Min 


mg w& (,0Vvern 


members of his 


Ln al 
work 
congrat 
efforts 
will 


to be warmly 


sults of thet 
a document which 
as a standard reference 
isions in connection with 
treatment and disposal prob 
personnel of the party is ot 
ificance, for it includes engineers 


interested in every 


ind chet t 
branch of sludge treatment practice 
their contributions cover both old well 
tried methods and also modern meth 


ods not so well-tried and, in some 


instance nat o well accepted Lhe 
part is considered the advice of 
other workers in the field, 

freely from the experiences 
orities in the U. S. and else 


Discussion of the sludge prob 


and has 
draw! 
ot aut 
where 
lem ilmost, but perhaps not et 
Nevertheless, the re 
last 


problem 


tire! 


comple te 


port repre ent tive word on this 


all-important and is qunte 


obvious! 1 well reasoned and im 


partial resume of the situation as it 


exists today 


Many Sludges—Many Treatments 


Many different types of sludge are 
reterred to oth 


ers: difficult domestic and trade waste 


including amongst 


muxture uch as are produced at the 
Shetheld 


treated by lagooning ; normal primary 


sew age which are 


plant, 
ind secondary sludge mixtures treated 
vy heated sludge digestion, lagooning 
oad 
attiti 


the Mogden plant; 


drying beds, as encountered at 


and primary 
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by JOHN FINCH 

Mr. Finch is Manager of the Sewage Disposal Dept., 
Rotherham, England. In his Report from Abroad, 
he discusses topics and opinions of timely interest. 
He will welcome the opportunity of replying per- 
sonally to readers of Water & Sewage Works who 
require additional information regarding subjects 
covered in his series. 





sludge treated by heated sludge di 
gestion and the separate treatment of 
secondary vacuum filtra 


tion, as carried out at the Colne Val 


sludge by 


ley Sewerage scheme, Other methods 
of treatment, both practical and still 
in the experimental are re 
hese include heat treatment, 
flash drying, vacuum 

freezing, drying by 
Composting with 


stage, 
viewed 
centrifuging, 
spray drying, 
electro osmosis, et 
house refuse also finds a place in the 
\ representative of the Min 
istry of Agriculture and Fisheries is 
a member of the working party to 
cover the agricultural uses of sludge 

rhe party held its first meeting in 
January of 1952. It was given wide 
discretionary powers and terms of 
reference to study all the sewage 
sludge treatment and disposal meth 
ods as practiced in Great Britain, in 


report 


cluding costs of production and sales 
of by-products; to study similar data 
from overseas practice, and to study 
methods of sludge treatment and dis 
posal in association with other mate 


rials in admixture or by composting 


Treatment and Disposal Costs 


\n important section of the report 
deals with costs of sludge treatment 
Obviously, these costs 
vary result of in 
fluencing factors such as type of proc 
ess, extent of processing, by-products 
produced, and local conditions. Costs, 
exclusive of income, are reported on 
the basis of a survey of 72 principal 
sewage treatment plants in Great 
Britain; these provide important in- 
formation in respect to the various 
processes of sludge treatment, per- 
haps for the first time in a single 
document 


ind disposal 
considerably as a 


These costs indicate that raw 
mixed-sludge treated by lagooning 
costs 15 shillings per dry ton; raw 
mixed-sludge air-dried on drying beds 
to around 65 per cent moisture con- 
tent (the most form of 
sludge treatment in Great Britain) 
costs 48 shillings per dry ton; di- 
gested mixed sludge air-dried on dry 
ing beds to 65 per cent moisture con 
tent costs 42 shillings (which 
does not take cognizance of the fact 
that at least 30 per cent of the gross 
tonnage treated is lost by digestion) ; 
digested primary sludge, elutriated, 
filtered, heat-dried to 35 per cent 
moisture content, and powdered ( for 
sale in bulk) costs 155 shillings per 
dry ton. It is interesting to note that 
raw primary sludge shipped to sea 
costs 40 shillings per dry ton, based 
on prewar costs of sludge boats. Pres- 
ent day costs would be more than 
100 per cent greater ! 


common 


cost 


Sludge Disposal by Lagooning 


The treatment and disposal of 
sludge by lagooning is undertaken by 
a number of treatment au 
thorities in Great Lritain, the largest 
authority perhaps being the City of 
Sheffield, which has to deal with a 
very difficult sludge originating from 
domestic and trade wastes. This type 
of treatment and disposal has been 
in operation at Sheffield for a num 
ber of years, and has certainly served 
that authority very well. It may be 
of some value to examine it as a 
method of treatment which may be 
carried out economically where ade- 
quate areas of land are available. 

The report states that the process of 
lagooning may be split up into three 
categories 


sewage 
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1. Digesting, thickening, and stor- 
age lagoons which are used as an 
intermediate stage between digestion 
plant and drying beds, or as a com 
plete digestion stage 

2. Drying lagoons from which the 
sludge is removed periodically, and 
the lagoon is re-used 

3. Permanent lagoons in which the 
sludge remains stored indefinitely. 


Design and Operation 


he first category of lagoons should 
be rectangular in plan and of a suit- 
able depth (about 12-feet); they 
should be equipped with feed and dis 
charge pipes, decanting chambers, and 
means of returning the supernatant 
water back to the sewage flow. The 
report states that such lagoons should 
be constructed in units of three. These SLUDGE LAGOON—Details of sludge draw-off and decanting chamber 
lagoons are fed with raw or partly 
digested sludge, and their contents 
may be discharged to drying beds 
during the summer months 

Lagoons in the second category are 
constructed very similarly to the first, 
but are not as deep (about 6-ft.) 
They may be operated as single dry- 
ing lagoons. Where two lagoons are 
operated in series, the first (retaining 
the heavier solids) can be used as a 
drying lagoon, while the second (re- 
ceiving the lighter solids) may be 
used as a digester, and its contents 
passed in due course to normal dry 
ing beds for dewatering. The opera- 
tion may be speeded up by dredging 
with a drag-line after the lagoon has 
been standing full for about three 
months. This allows the water to leave 
the sludge and gravitate to the de- 
canting chambers. On this basis, the 
period occupied in filling and drying 
is stated to be about two years; the 
moisture content of the sludge re CATWALK to sludge chamber. Note earth banks of lagoon 


moved is about 70 per cent 


The Economy of Lagoons 


Lagoons in the final category pro 
vide the cheapest method of disposal, 
and have been adopted by many au 
thorities for some if not all of their 
sludge disposal. These permanent la 
goons are really used for storage, the 
sludge being pumped directly to them ; 
many are located on low land or in 
depressions in the terrain. Such la 
goons should preferably be con 
structed in units of three; the routine 
being filling, digesting, and decanting 
supernatant water. Drying of sludge 
under these conditions may take sev 
eral years 

That these methods of sludge treat 
ment and disposal are of value is now 
well accepted, for they have passed 
the test of time. They have the ad 
vantage of being economical to con 


struct and operate. The amount of SEWAGE CLARIFIER—Rectangular tank using travelling bridge scraper 
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lagoons 1s a never 
amazeinent They 
ans of alleviating 
tors on more occa 
lagoon OT a SeTICS 
be used to dige st thie 
the sludge, condition 
nd cortaim it 
least 


until such 


re may be run onto 


lage 0nS 


ethcient 


in tact, 


d-of-all-work, 


may 
sanice | personally 
gratetul for 
had 
it my plant for a 

there are 


e to he 


t¢ enough to have 


Cars: 
at Britain 
tatement 


who 
lusions and recom 
report if 

ccturate 

uld le kept 

| 

Tt 

ror Lit pse 

wn to the 1 


Selection of Disposal Method 


nvestigation should 


vst local means for 
ludge sities 
ludge 


imate disposal Sul 


pi lor 
will he cle 


litions, the order in 
ethods generalls 
consideration are 
ludge in a liquid 
itter 
nd and to produce 
atte 


i high prot im con 


dige tion, to 


crops which 


ludge in a liquid 
land for 

by controlled ap 
realized that sludge 


sary dus ing the 


general agri 


neces 
his could be cheaply 
lagooning, ) 
il ol an end product hav 
0 per moisture 


cenit con 


agricultural purposes 
product 


where 


‘roduction of a driet 


ture or les 


cent mol 


demand, and where the in 


ill justify such procedure 


disposal of sludge by com 


ith other waste materials 


SLUDGE TREATMENT AND DISPOSAI 


reluse, where condi 


favorable for 


such as house 
tions are assembling 
the ingredients at a reasonable cost 
The report that di 


gestion and drying lagoons have cer 


emphasizes 


tain over the more ex 


pensive shallow sludge beds, especially 


advantages 


during the winter months; lagoons 


will produce at 
inodorous sludge of 60 to 70 per cent 


reasonable cost, an 


moisture content. The report also rec 
ommends the lagoon digestion process 
for all types of sludge and at all sizes 
treatment piants; except 
sludge is 
other 


of sewage 
ing, of 


toxic, oT 


course. where the 


where there is any 


valid reason 


It is recognized that the processt . 


of consolidation and elutriation make 
for economy in sludge treatment and 
dewatering, Il in the larger 


espec la 
plants. Evidence points towards rotary 
j 


kiln and band-dryers having ad 
special ip] heations in 
of the by products 


the flash dryer 


vantages tor 
the recovery while, 
ror general purposes, 
ippear to offer the most 


promising 


sult 


Preliminary Handling of Sludge 


review of methods for 
solids, the 


states that aids to sedimentation, suc! 


In a snort 


setiling sewage report 
as pre-flocculation have proved their 
clearly established 
sludge 
settling 


worth; it now 1s 
that practically all 
should he 


tanks in as fresh a state as possible 
; travelling 


types ot 
removed trom 
The report favors the 
bridge mechanism for rec 
tangular tanks and the ro 
tating mechanism for circular tanks 
The report indicates that the flight 


type ot 
settling 


scraper type of desludging mechanism 
is unlikely to prove popular in Great 
Britain owing to the high cost of the 
required tank construction and of the 
mechanism itself 

The tra 
scraper 


velling bridge type ol 
confined in 
tank 
sludges, or of primary and 
tank The flight 
scraper mechanism has been used for 
all classes of sludge. The travelling 
has manu fac 


has so far been 


use to the removal of primary 
mixed 


secondary sludges 


bridge been 
tured in light aluminum alloys, sufh 
ciently strong to span a rectangular 


settling tank 114 feet in width at the 


scraper 


Nottingham sewage treatment plant 
It appears that the use of these light 
alloys will most probably extend the 
application of the bridge type scraper 
to the larger sized settling tank, where 
previously a structure would 
have been unduly heavy and cumber 
some. There are, of man) 
applications of travelling bridges on 
rectangular settling tanks in Great 
Britain ; although the tendency in new 
design is to adopt circular tanks, it 
still is likely that rectangular 
tanks will be installed. The conversion 
of many of the older manually de 
sludged tank installation to mechan 
ical scraping will obviously continue 

\ccording to opinion expressed in 
the report, a well-designed primary 
settling tank should aim at tl 
f at least YO per cent of the 
with a simultaneous 
BOD of about 45 
per cent. Regarding two-stage settle 
ment, the report indicates that, where 
cleaned 


steel 


course, 


new 


ie re 
mova! of 
settable 
reduction in the 


solids. 


both tanks are mechanically 


no advantage is normally gained; 
single-stage settlement with capacity 
equal to that of having 


shown to produce equal eth 


two stages 
been 
crencies 

\ report of 
by an informal working party, 


this nature, prepared 
con 
stitutes a new departure in the sew 
Great Britain, 


age treatment field in 


and one that is most useful. The ex 
perts have tackled an important aspect 
of sewage treatment and 
have produced a 64-page document 
of concise data covering a wealth of 
practice in the field. All sewage treat 
ment plant operators and designers 
will find the report highly engross 
ing in character, and some will find 
it somewhat provocative in nature, 
but all-in-all it is a “must” for the 
bookcase of every 
authority and engineer’s office, as a 
work of reference. Col. Hill of the 
Ministry of Housing & Gov 
ernment, who took a prominent part 
in the compilation of the very excel 
lent O.E.E.C U. S. prac 
tice, has now in his own department 
produced an equally important report 
which forerunner of 
others 


prac tice, 


sewage treatment 
| A cal 


report on 


may be the 
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Graduate Research Fellowships 
Offered by Rutgers University 


Research fellowships available in 


Department of Sanitation, Rut 


rs University, are described in an 


announcement from the Department 


These offer an excellent opportunity 
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for students to do graduate work lead 
ing to the M.S. and Ph.D. degrees 
Appointments, on a 12-month basis 
and with one month’s vacation, can 
be made for July 1 and September | 
of this year. Fellows will devote ap 
proximately one-half time to research 
for credit toward an advanced degree 
Tuition for course work is free, and 


the stipend for the calendar year com 
mences at $1716 

Application forms and additional 
information may be obtained from Dr 
Harold E. Orford, Chairman, Dept 
of Sanitation, The Towers Building, 
Rutgers University, New Brunswick, 


N. J. 
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Cross section of a digester with floating covers designed for operation under the CATALYTIC REDUCTION 
PROCESS. Similar layout applicable to fixed cover digesters. 


Proved in Use... Accelerated Sludge Digestion 


CATALYTIC 
REDUCTION 
PROCESS 


(PATENT APPLIED FOR) 








@ INCREASES DIGESTION RATE 3 TO 7 TIMES 
@ EXPANDS EXISTING DIGESTER CAPACITY 

@ PREVENTS FLOATING DIGESTIBLE SOLIDS 
@ CUTS NEW PLANT TANK REQUIREMENTS 


By providing accelerated digestion, the Cata- 
LyTic Repuction Process offers the only fun- 
damental and satisfactory method for preventing 
deep surface accumulation® of digestible solids 
that are symptomatic of inadequate digestion. 
CRP simultaneously accelerates the uniform di- 
gestion of ALL digestible solids. 


*Sometimes inclusively and erroneously termed *‘scum”™ 


REPRINTS 


Reprints of a paper by Professor P. F. Morgan 
on the development of the Catarytic Repuction 
Process and a paper by Mr. James H. Bladgett 
describing actual use at Celumbus. Ohio are 


available on request. Write to Dept. G. 


The Only Proved Process for 
Accelerating Biological Digestion 


Originating in 1946, the Process was developed, 
tested and verified over six years on both laboratory 
and plant scale. The results have been proven in full 
scale plant operation at the Columbus, Ohio and Erie, 
Pennsylvania Sewage Treatment Plants. The Process 
is now being installed in seven other cities, Tue Cart- 
ALyTIC RepuctTion Process applied to one 70° tank 
at the Columbus Plant digested 3.38 times the quan- 
tity of sludge solids digested in a similar tank in 
parallel operation not using the Process, The tank 
operated under the Process produced a reduction of 
solids within established ranges, normal gas produe- 


tion and readily driable odorless sludge. 





Flash Kisen, $0: Peller, Plunger. 
Horizentel ond Vertical NonClogr 
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PEERLESS HORIZONTAL PUMPS 


For: Water Supply, 
Sewage and Waste 
Disposal, Boosting, 
Fire Protection, 
Cooling Tower and 
Process Services. 


“ 
Write for descriptive PEERLESS a 
vnquire 7 = PUMP DIVISION = 


require > 
Food Machinery and Chemical Corp. Qa 
_ Factories: Los Angeles, Cal.; Indianapolis, ind. « 


¢ Offices: New York; Chicago, St. Levis; ~w 
” Atlanta; Phoenix; Dallas, Picinview and 
‘¢ Lubbock, Texas; Fresno; Los Angeles: ia 


Ss Albuquerque ey 
&y e? t 
jtpos DO 





AN ALL STEEL 
Waste Treatment Plant 








The tank at the left is a Spiragester, the tank to the right is | 
a high rate filter, and the short tank in the foreground is a 
non-mechanized hoppered bottom final Spiraflo Clarifier. The | 
plant handles the wastes from an ice cream manufacturing 
plant 
Write for New 
Spiragester Bulletin No. 135 


LAKESIDE ENGINEERING CORPORATION | 


222 West Adams Street . Chicago 6, Ill. 
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Meetings Scheduled 


Apr. 13—Bangor, Me. 
Maine Water Urtiziries Association. Sec’y, Earle A. Tarr, 
15 Bowdoin St., Winthrop, Me. 


Apr. 13-15—Hutchinson, Kans. (Baker Hotel) 
KANSAS Sewace & Inpustreia. Wastes Association. Sec’y, 
Robert H. Hess, City Building, Wichita, Kans 


Apr. 13-15—Hutchinson, Kans. (Baker Hotel) 
Kansas Section A.W.W.A. Sec’y, H. W. Bradley, 119 West 
Cloud, Salina, Kans 


Apr. 13-15—Lincoln, Neb. (Cornhusker Hotel) 
Nesraska Section A.W.W.A. Sec’y, E. Bruce Meier, Univ. of 
Nebraska, Lincoln, Neb. 


Apr. 13-15—New York, N. Y. (Manhattan College) 
Conrerence on Btotocica. Waste Treatment. Chairman, 
W. W. Eckenfelder, Ass't. Prof. of Civil Engineering, Manhat- 
tan College, New York 71, N. Y 


Apr. 14-16—Chandler, Ariz. (San Marcos Hotel) 
Arizona Section A.W.W.A. Sec’y, Q. M. Mees, Univ. of Ari 
zona, 721 N. Olsen Ave., Tucson, Ariz. 


Apr. 14-16—Chandler, Ariz. (San Marcos Hotel) 
Arizona Sewace & Water Works Association. Sec’y, Quen- 
tin M. Mees, 721 N. Olsen, Tucson, Ariz 


Apr. 18-20—Quebec, Can. (Chateau Frontinac) 
CANADIAN Section A.W.W.A. Sec’y, Dr. A. E. Berry, Dept. of 
Health, Parliament Buildings, Toronto, Ont., Can. 


Apr. 20-22—Buffalo, N. Y. (Statler Hotel) 
New York Section A.W.W.A. Sec'y, Kimball Blanchard, 56 
Grand Street, White Plains, N. Y 


Apr. 21—Hartford, Conn. (New Hotel Staler) 
New Ewnotanp Warer Works Association. Sec’'y Jos 


Knox, 204 Tremont Bldg., Boston, Mass 


Apr. 27-30—Riverside, Calif. (Mission Inn) 
CauirorNtA Sewace & Inpustria Wastes Association. Sec’y 
J. C. Mallery, 4822 Dunsmore Ave., LaCrescenta, Calif. 


Apr. 28—Butte, Mont. (Finlen Hotel) 
MonTANA Sewace & Inpustriat Wastes Association. Sec’y, 
Harry W. Taylor, Morrison & Maierle Inc., Helena, Mont 


Apr. 29-30—Butte, Mont. (Finlen Hotel) 
Montana Section A.W.W.A. Sec’y, A. W. Clarkson, State 
Dept. of Health, Helena, Mont. 


May 4-6—Pittsburgh, Pa. (Hotel Webster Hall) 
PENNSYLVANIA Section A.W.W.A. Sec’y, L. S. Morgan, State 
Dept. of Health, Greensburg, Pa 


May 9-11—Lafayette, Ind. (Purdue Umversity) 
lentn Purpue InpustriaL Waste Conrerence. Director, Pro 
fessor Don E. Bloodgood, Purdue University, W. Lafayette, Ind 


May 10—Newark, N. J. (Hotel Essex) 
New Jersey Section Amer, Inst. or Cuemicat Encrs. (Sym 
posium featuring control of stream pollution). John N. Whelan, 
E. 1. DuPont de Nemours & Co., Parlin, N. J 


May 19—Springfield, Mass. (Hotel Kimball 
New Ewnotanp Water WorKxs Association. Sec’y 
Knox, 204 Tremont Bldg ‘ Boston, Mass 


May 19-21— Yakima, Wash. (Chinook Hotel) 
Pactric Nortuwest Secrion A.W.W.A. Sec’y, F. D. Jones, 
Room 305, City Hall, Spokane, Wash 


May 25—Trenton, N. J. (Tentative) : 
New Jersey Section A.W.W.A. (Summer Outing). Sec’y, ( 
B. Tygert, Box 178, Newark, N. J. 


June 8—Bar Harbor, Me. 
Marne Water Uriities Association. Sec’y, Earle A. Tarr 
15 Bowdoin St., Winthrop, Me 








June 12-17—Chicago, Ill. 
AMERICAN Water Works Association. (75th Annual 
Convention). Exec.-Sec’y, Harry E. Jordan, 521 Fifth 
Avenue, New York 17, N. Y. (All reservations being 
cleared through A.W.W.A. office.) 








June 13-14—Albany, N. Y. (Hotel Ten Eyck) 


New York Sewace & [NpustriaL Wastes Association, Sec’y, 


R. C. Sweeney, 21 No. Broadway, White Plains, N. Y. 
(joint meeting with) 


June 13-14—Albany, N. Y. (Hotel Ten Eyck) 


New ENGLAND Sewace & InpusTRIAL Wastes ASSOCIATION. 
Sec’y, Stephen M. Hurley, Jr., 331 State Office Bidg., Provi- 


dence, R. | 


June 16—York Harbor, Maine, (Marshall Hous 
New Enctanp Water Works Association. Sec’y Jos. 
Knox, 204 Tremont Bldg., Boston, Mass 


June 22-24—Rochester, Minn. (A ohler Hotel 
CENTRAL STATES Sewace & INpuUSTRIAL Wastes ASSOCIATION 
Sec’y, Geo. F. Bernauer, 713 Chapman St., Madison, Wis 


June 22-24—Columbus, O. (Deshler-Hilton Hotel) 


Onto Sewace & INpUSTRIAL WASTES TREATMENT CONFERENCE. 
Departments Building, 


Sec’y, Ward E. Conrad, 301 Ohio 
Columbus, O 


Aug. 15—Richmond, Me 


Marine Water Uricitres Association, Sec’y, Earle A. Tarr, 


15 Bowdoin St., Winthrop, Me 


Aug. 22-24—State College, Pa. (College Dormitories) 


PENNSYLVANIA Water Works Operators ASSOCIATION. Sec’y, 


R. Rupert Kountz, Penn. State University, State College, Pa 
(joint meeting with ) 


Aug. 22-24—State College, Pa. (College Dormitories) 
PENNSYLVANIA SEWAGE & INDUSTRIAL Wastes ASSOCIATION 
Sec’y, B. B. Bush, State Dept. of Health, Kirby Health Center 
Wilkes Barre, Pa 
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Sept. 7-9—Saranac, N. Y. (Saranac Jnn/) 
New York Section A.W.W.A., Sec’y, Kimball Blanchard, 56 
Grand St., White Plains, N. Y. 


Sept. 7-9—Fort Dodge, la. (Hotel Waukonsa) 
lowa Sewace Works Association. Sec’y, L. F. Skorczeski, 207 
South 15th Ave., Marshalltown, Ia. 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel) 
KENTUCKY-TENNESSEE INDUSTRIAL Wastes & Sewace Works 
Association, Sec’y, S. Leary Jones, 420 Sixth Ave., Nashville, 
Tenn. 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel) 
Kentucky-Tennessee Section A.W.W.A. Sec'y, J 
Finney, Jr., 553 S. Limestone St., Lexington, Ky. 


Wiley 


Sept. 14-16—Flint, Mich. (Durant Hotel) 
Micuican Secrion A.W.W.A. Sec’y, T. L. Vander Velde, State 
Dept. of Health, Lansing, Mich. 





Sept. 18-22—Lake Placid, N. Y. (Lake Placid Club) 
New Enctanp Water Works Association. Sec’y, Jos 
C. Knox, 204 Tremont Bldg., Boston, Mass. 











Sept. 19 21—Laramie, Wyo., (Connor Hotel) 
Rocky Mountarn Section A.W.W.A. Sec'y, J. W. Davis 
Johns-Manville Sales, Inc., Denver, Colo 


Sept. 21-23—Columbus, O. (Neil House) 
Onto Section A.W.W.A. Sec’y, M. E 
& Light Co., Wilmington, O. 


Druley, Dayton Power 


Sept. 21-23—Milwaukee, Wis. (Hotel Schroeder) 
Wisconsin Section A.W.W.A. Sec’y, Leon A. Smith, City 
Hall, Madison, Wis. 


Sept. 25-27—Joplin, Mo., (Connor Hotel) 
Missourr Section A.W.W.A., Sec’y, W. A. Kramer, Km. 3, 6th 
Floor State Office Bldg., Jefferson City, Mo 


The SUBMERSIBLE SEWAGE EJECTOR 





Engineered far 
UNDERGROUND LIFT STATIONS 
HIGHWAY UNDERPASS DRAINAGE 


The weil NON-CLOG Screenless Submersible Sewage 
Pump with the BLADELESS impeller will pump ALL 
sewage and drainage water — household sewage, 
industrial sewage and waste — even rags. 

Capacities 35 to 2000 GPM with heads to 70 feet. 
Discharges: 3’’, 4’, 5’ and 6”; 2 to 20 H.P. Motors. 
Illustration shows economical installation which DOES 
NOT REQUIRE A PUMP HOUSE to mar the landscape. 
This reduces the overall cost of the Lift Station or 

Underpass Pumping Station. 


Sead for NEW Salletiu 


New Bulletin SE 860 C with plans and specifications 
for lift stations, highway underpass pumping installa- 
tions and many other applications will be sent upon 
request. 


weil pump COMPANY 
1510 A NORTH FREMONT STREET * CHICAGO, ILLINOIS 
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Oct. 20-22—Atlantic City, N. J. (Madison Hotel 
New Jersey Section A.W.W.A. (Fall Meeting). Sec’y, C. B 
Tygert, Box 178, Newark, N. J 


Oct. 24-28—New York, N. Y. (Hotel Statler) 
American Socrety or Crvi. Encinezes. (Annual Meeting) 
itic City, N. J. (Ambassador Hotel) Sec’y, Wm. N. Carey, 33 West 39th St., New York, N. Y 


ion or Sewace & Iwoustrara, Wastes Associa - a “ . 
Annual Meeting). Sec’y, W. H. Wisely, 325 Illi Oct. 25-28—Sacramento, Calif. (Senator Hotel) 


yg” CaLirorNiA Section A.W.W.A. Sec’y, Henry F. Jerauld, 1040 
FF hampaign, III : 
Manzanita, Pasadena, Calif. 





joint meeting with ) 
10-13-~Atlantic City, N. J. (Ambassador Hotel) Oct. 26-28 Washington, D C (Hotel to be announced ce 
New Jersey Sewace & Inpustaia, Wastes Associa CHESAPEAKE SECTION A.W.W.A. Sec’y, Carl J. Lauter, 6955— 
. ec'y, M. S. Kachorsky, P. O. Box 766, Manville 33rd St., Washington, D. C. 
Oct. 30-Nov. 2—Biloxi, Miss. (Buena Vista Hotel 
ALABAMA-Mississipr1 Section A.W.W.A. Sec’y, Charles W 
White, 537 Dexter Ave., Montgomery, Ala 











C haitont Hotel 
OCIATION (Annual Meeting Nov. 3-5—Richmond, Va. (Jefferson Hotel) 
md St. Harrisburg, Pa Vircinta Section A.W.W.A. Sec’y, J. P. Kavanagh, 213 Carlton 
rerrace Bidg., Roanoke, Va 


ridgewock, Me > 
, ov. 6-9—( “la ) o be ounce 
sTer Uriniries Asso rion. Sec’y, Earle A. Tarr Nov rlando, Fla. (Hotel t announced 


t., Winthrop, Me ‘ FLorwpa Section A.W.W.A. Sec’y, Harvey T. Skaggs, P.O. Box 
y 2328, Jacksonville, Fla 


Antonio. Tex. (Gunter Hotel Nov. 6-9—Orlando Fla.. (Orange Court Hot 
ecTrion A.W.W.A. Sec’y, Leslie A. Jackson. Rob FLtomipa Sewace & InpustRiAL Wastes ASsoclATK 
rial Auditorium, Little Rock, Ark Meeting) Sec’y-Treasurer, M. E. Dawkins, P.O. Bo 
Jacksonville, Fla 
Hote 
WASTE ASSOCIATION Nov. 14-16 (Place not selected) 
rtney, State Dept f NortH Caro.ina Section A.W.W.A. Sec’y, Wilber E. Long, Jr., 
1615 Bickett Bivd., Raleigh, N. ( 


Nov, 14-18—Kansas City, Mo. (Municipal Auditorium 
Y. Wederesen Maniciecl American Pustic Heattn Association (83rd Annual Meet 
. , a ts ing). Exec.-Sec’y, Dr. Reginald M. Atwater, 1790 Broadway, 
New York, N. Y 
Va. (Waldo Hot Dec. 14—Augusta, Me 
\.W.W.A. Sec’y, Harry K. Gidley Maine Water Urmities Association. Sec’y, Earle 
Charleston, W. Va 15 Bowdoin St., Winthrop, Me 


useful reference ROTO-TROL 
manual, FREE! 








Tells how to use 
pH and chior- 
ine control for 


Surer Gland Lubrication -og pre R F e 2 


: control water softening, 
for Centrifugal Pumps siheenmnaiin 3 WITH "his 2 pump RF2 Roto. 


THE Z-F GREASE SEAL 100 pages of factual detail on theory ALTO- Trol assures equal use ond 


and application of pH and chlorine wear of both pumps. Each 

control, Useful every day. Clearly TROL pump is operated on al- 

written, concise, easy-to-read. Data ternate starting cycles. 

' on 25 years service to in- The RF-2 operates both pumps together, 
ibrication to packing and shaft—auto dustry. Also illustrates and describes 
atically, Excessive heat, rapid wear, complete line of Taylor Compara- 

leakage and scoring will disappear as the tors, tells how to use 

Grease Seal applies a constant flow of Taylor equipment in 

lubrication when pump starts until it your plant. f / Write for full data 

stops—automatically. Many other advan write FoR YOUR 


tages, too. Write for complete desc rip FREE COPY TODAY! teen WATER LEVEL CONTROLS DIVISION 


aay oley | HEALY -RUFF COMPANY 
ZIMMER and FRANCESCON | W. A. TAYLOR *2° 789 HAMPDEN AVE, ST. PAUL 4, MINN. 


MOLINE, ILLINOIS 


Eliminates that trouble spot where shaft 
enters casing. Applies constant positive honed 


when required. RF-2 installations give 
dependable service year after year, with 
the minimum of attention 
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W & SW 


Spillway 


OVERFLOW FROM THE MAIN SECTION 


W. C. Tims Becomes Supt. 
Of Carol City, Fla., Utilities 


William ¢ 
pointed to the 


rims has been ap 
Superin 
tendent of Carol 
City Utilities, Ine 
Dade County, 
Florida. Tims was 
sented the 
Scott award 


position ot 





vear by the 
State 
Health 


most ad 


yrida 
Roard of 
for the 





vanced operating 








tecnniques In 
Carol 


lampa, where 


vaste disposal lie comes to 


City from the city ot 
he inanaged the installation and oper 
ation of the master 

Mi lims was chiet eng! 
ersity of Miami 
installed its 
water and sewage plants in 
\tter World Wats Il, he was ap 
pointed engineer for the city of Key 
West. During the wat 
civiliat capacity 
Health, the 


stom ind 


sewer system 


sanitary 
neer for the Univ 
first 
1948 


vhen the schoo] 


served 


state 


years he 
ia with the 
national engi 


Webster 


Loard of 
neering firm ot 
and at Camp Blanding 

When complete 1 to 
Carol City 


$4.5 


SCT V¢ 
utility 


10.000 
farmbies, the system 


will cost million, The first sec 
tion now in operation will serve about 
1500 homes. The 
the largest private water and sewage 
treatment utility of its in the 
he engineering firm of Clif 
\ssociates, Miami Springs, 


plants 


final plant will be 


type 
South 
ford Ww 


vas designers of the 


Quarter Century Club Banquet 
Of Roberts Filter Co. 


The Seventh Annual banquet of 
the (Juarter Century Club of the Rob 
erts Filter Manufacturing Company, 
Darby, Pa., held in November, 
1954, for employee s who have served 


Was 


the Company for 25 or more years 
One new member was admitted to the 
Club total of 27 
ind 3 honorary members. Bernard ] 
Brennan was President and 
Harold W. Pugh was reelected Sec 


retary of the Club for the 


making a service 


elec ted 


coming 


year 


Robert S. Millar Moves To 
New Post At Denver, Colo. 
Robert S. Millar, long well known 


the Wichita Water 


Company, has re- 


as manager of 
signed to 
the post of Assist 
Managet for the 
Denver, Colorado, 
Board of Wate 
Commissioners 
\lways active in 
\.W.W.A. affairs, 
Millas served 
as Kansas Section 


accept 





has 





j 
Chairman. He is 


being succeeded in Wichita by |. W 
Heiney, Assistant Manager 
of the Western \merican 
Water Works Service Company 


Division 
Division, 


Des Moines Water Board Adopts 
$4.5 Million Program 
lhe Des Moines Water Works 


board of trustees voted in January 
to adopt “in a long-rang« 
plan presented by consulting engi 
neers for a $4,594,000 expansion 
Che board also authorized the eng! 
neering firm Alvord, Burdick & 
Howson of Chicago, IIl.—to proceed 
at once with plans and specifications 
for the first step in the program, 
Dale L. Maffitt, water works gen 
eral manager, called approval of the 


entirety’ 


long-range plan “the biggest decision 
the board has made in a long time.” 

It was generally agreed by board 
members that they would “make 
every effort” to pay for the expansion 
out of water works profits, without 
issuing bonds 


Paul Farrell Drowning 
Was Accidental 


In our February carried 
a brief report of the death, on Janu 
ary 8th, of R. P. Farrell, Director of 
the Dept. of Sanitary Engineering, 
Kentucky State Department of 
Health 

We have since received more com 
plete information which reports that 
Paul Farrell drowned as a result of 
an accident while on a fishing trip 


issue we 
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Industrial Waste Disposal Charges 
Topic of New APWA Report 


Special Report No. 18-5, titled “In 
dustrial Waste Disposal Charges in 
Cities Over 5,000 Population” has 
been published by the Amer. Publi 
Works Assn. as a companion publica 
tion to the Association's Special Re 
port No. 18 which summarized sewag« 
service charges. The latest report was 
prepared by a committee: John Bafta, 
Gordon Burt, Samuel M. Clarke, Ed 
ward J, Cleary, Leon A. Smith, and 
J. F. Laboon, Chairman. 

The committee conducted a survey, 
of those cities known to be making 
charges for sewage and industrial 
waste disposal service, and the Asso 
ciation’s headquarters staff collected 
additional information. Industrial 
waste disposal charges were reported 
more than 256 and 
districts in this population 


made by cities 
Sanitary 
classification 

Part | of the 8l-page report is de 
a summary of charges and 
computation; Part II 


voted to 
the bases of 
describes the regulations in force and 
various related data 
of this 
address Donald I. Herrick, Executive 
Director, American Public Worl 
\ssn., 1313 East 6Oth Street, Chicago 
37, Ill. The price is $3.00 per cop) 


For copies useful report 


Henry Van Der Vliet Joins 
Bergen County Sewer Authority 


Henry Van Der Vliet, superintend 
ent of the Joint Meeting Rutherford, 
Fast Rutherford 
and Carlstadt 
sewage disposal 
system, has re 
cently been named 
as a member of 
the Bergen Coun 
ty (N. J.) 
Authority 

\ resident ot 
| rhe May wood since 


1922, Mr. Van 


tjoard 


~ewel 








Der Vliet is a member of the 
of Examination and Licensing of the 
New Jersey Department of Health; 
a member of the executive commit 
tee and past president of the New 
Jersey Sewage and Industrial Waste 
\ssociation ; member of the planning 
committee of the Federation of Sew 
age and Industrial Wastes Associa 
tions for the 1956 convention: and 
past president of the North Jers 
Sewage Association 

Mr. Van Der Vliet is also superin 
Maywood 
consulting 


tendent of the sewage 
treatment plant and is a 
superintendent for the City of Hacl 


etTisac Ih 
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Utilities Dipper Available 
For Hydrohoe 


401 


South Milwau 
cle veloped a new utili 
on the Hydrohoe 
mac for Hydroho« 
the Public Utilities field, de 
meet their need for a shorter 


rie Co., 


dipper for use 


tailor 


vhich can he rotated within 


| ’ 
f pp 
mallet ir tl an the standard wrist 


Tmaele| dipper 


1 \ high 


yu market are 


percentage of jobs in 


small and in con 


d areas. For such an operation as 
mains, for exam 


is involved is un 


mir to water 
all that 
| pipe 
the mallet 


joint so it can be 
the hole, the 
saved, traffic is not 
nterrupted and the cost of backfilling 
vitl ravel and repairing the street ts 


j 
ed 


hetter | ire ] 


for a house connection, 
street 
short 
shorter 


be x iting 
tance between 


\ ilk 


’ 
leet, also 


ere the ai 


cul ina icle may be as 


| thre 


re quires a 


dipper has an overall 

of 22 inches. With side cut 
cutting width is increased to 26 
\pproximately 2 feet shorter 
tandard wrist-action dipper 
tooth 
hole 5 


long 


indle connection to 
this dipper can dig a 
ind only 36 inches 


and comparatively 


rotating 05 degree 5, or 
behind the handle to 
ihead of the handle as with 


he 


instead of 
trom 40 degree 
25 degrees 
the standard wrist-action dipper, t 
utilities dipper rotates 95 degrees, or 
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e@ If interested 


in equipment or literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number. 


from 45 degrees behind to 50 degrees 


ahead. The pivot point for the auto- 


matic ejector 


ejector door is near the tooth points 


for cleaner dumping 


Porto Pump Offers 
Choice of Two Motors 


402 


orto Pump Incorporated, Detroit, 
Michigan, announced that the 
Porto Pump with rubber gear con 
available with a 
In addition to 
engine, it can 


a Kohler K160 


has 
struction is now 
choice of two motors 
the Wisconsin AKN 
now be obtained with 
engine 

The Kohler powered pump is ex 
tremely portable—its weight is only 
89 lbs. The pump is mounted di 
rectly to the and 
transmitted through a self aligning 
flexible coupling which absorbs shock. 


engine power 1s 


Che rubber gear construction permits 
dirty or 
pressure 


use of most water sources, 
clean and 
testing water mains and fire sprinkling 
and vari 


a portable 


can be used for 
systems, jetting operations, 


ous other uses requiring 


pre ssure pump 


Portable Power Vise 
Stand for Hand Tools 


403 


The Oster Manufacturing Com 
pany, Cleveland, Ohio, has developed 
a new portable power drive for hand 
pipe tools called the No, 432 “Light 
weight Champ” Power Vise Stand 

Capacity of the “Lightweight 
Champ” is 4%” to 2” 
8” pipe when hooked up to a geared 
drive shaft 

In addition to driving die stocks, 
pipe cutters and reamers, the No, 432 
turn up or back-oft 
also be furnished with 


pipe and up to 


can be used to 
fittings, Can 
attachment for bat 
Features of this new 


construction, 


twisting 

include, 
lighter 
a more powerful motor, un 


unit 
new streamline 
weight, 
breakable steel welded case, two driv 
ing arms on center line with spindle 
and Wrenchless front chuck that in 
sures positive “No-Slip” grip in both 
right and left hand direction 


is sO arranged that the 


Recorder Has Plug-in Receivers 
And One-year Automatic Inking 


404 


Bailey Meter Co., Cleveland, Ohio, 
has developed a new Recorder that is 
a receiver recorder for pneumatic and 
electric transmission systems in power 
and process plants. It will record any 
measured variable which may be con 
verted to pneumatic or electric signals 

For the first time a standard re 
corder is available which keeps con 
tinuous, independent records of one 
to four pneumatic and electric trans 
missions in any combination, Unique, 
plug-in, precalibrated receivers make 
this advancement possible 

Receiver units may be added or 
interchanged, permitting field 
adaptation to new or revised metering 
and control applications. Two, plug-in 
escapement-type integrators may be 
included in the same casing with two 
flow records 

Fountain-type recording pens pro 
vide continuous feed for one year 
without refilling. The new pens are 
stainless steel capillary, fed from her 
metically-sealed ink sacs 

The new recorder is designed for 
panel mounting, requiring a cutout 
only 14” x 17”. Panel bolt holes and 
studs are not required. Recorders are 
available in green, buff, grey, or black 
baked enamel finish 


Casy 


Table-Type Blast Cleaner 


(American Wheelabrator & Equip- 
ment Corp., Mishawaka, Indiana, has 
developed a new table-type airless 
blasting machine. The machine, called 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number 


a Wi lab ato > 4 lable > f 
/ eC rator wing I oe 


distinct from other swing-table-type 
airless blasting machines in that it re 


quires no pit at all for the abrasive ONS WHY 
hopper, whereas other types in the 12 REAS 
past have required them 

Special features of this machine you SHOULD BUY AND USE 


are the 72” diameter plain work table 


which is mounted on the door of the LObY-FPIACED 


machine. When the door is open, the 


work table comes out of the machine 
for ease in loading and unloading 

When the door is shut, the table au 4 @) A | + 4 T + A D 
tomatically moves into the blasting 

zone of the machine and rotates the 
work under the abrasive blasts from - 

a rotating, bladed wheel mounted in lubricated 


the cabinet roof 


ERY 
HOMESTEAD 
LUBRICATED 
PLUG VALVE 
HAS A 
REINFORCED 


soe TEFLON il 
Cruck-Crane, Inc., Chicago, IIL, HEAD SEAL ‘ — é, 


Truck Crane Speeds Up 





Loading and Unloading 


has introduced a new, self-contained v 
materials handling crane for trucks. \ 

. ' \ 
It is said to convert any standard \ 
truck into a dual purpose hauling . « » which will not cold-flow, and which provides a positive seal 
= eo ri *:-- itself, against leakage—even under 200 pounds pressure per square inch, 
5,000 asa agp pom done. pt ae it without lubrication. 

This is only ONE REASON WHY you should buy and use, low 


onto the truck, lift it off, and spot it 
anywhere desired within a 16 ft 280 priced HOMESTEAD LUBRICATED PLUG VALVES. 


radius of the truck. It allows loading 
, , ani ‘tonal ms HERE ARE ALL TWELVE 
and unloading anywhere a truck can 
: . Reinforced Teflon packing ring. 7. Extremely close tolerance between sealing sur- 


be driven feoea 
rhe complete unit takes up only 18 ee contpeties Righ-preseure SuSrienst 8. Triple head-seal with Lubricant and Teflon 


inches of space behind the truck cab | 1009% pipe ares and venturi patterns, 4 se init 

The boom swings in a 280° arc un- No spring torsional stress. 10. Leok-proot, double-bell-ond-lubricont-sesled 
loads on either side, front or rear of _ No mechanical adjustments. eck valve 

the truck. The traveling carriage on . Two lubricants handle most services 11. Full-threaded screw assures clean lubricant. 
the boom spots the loads. When un- 12. Extruded lubricant shows 0 full protecting system 

loading, hydraulically controlled out FOR CATALOG AND COMPLETE DETAILS MAIL COUPON TODAY 


riggers stabilize the truck. The com- _ ee ee ee ee we ae ae ae ee ee ae ae ee ee ee ee ee ee 


plete mechanism is hydraulic, with Without obligation, send Reference Book 39—Section 5 

controls for boom, winch, carriage, on HOMESTEAD LUBRICATED PLUG VALVES. iM 
and outriggers operable from control NAME ——_ a 
panels on both sides of the truck, One COMPANY 
hand lever reverses, locks, or operates ADDRESS , canininntiineaiaiiaiieti 
the winch at the speed desired. A ciry : = i cae TATE ite 
safety feature is the power cut-off 

all power movements lock automati- H OM E STEA D VAIVE MANUFACTURING COMPANY 
cally when levers are released. De 
pending on the job, one or two men 
can handle any type of load 
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Packless Proportioning Pump 


The Type M pump shown here 
is typical of Wheeler-Economy 
pumps 
Its « 
ribbed cases and high pressure 
flange 
quired. Single or dual volutes are 


available 


407 


Chicago, IIL, 

new proportioning 

icking, unique high 
nd pulse free flow 

the Hills- McCanna- 
pump is described by 
the that 
ise of its precision pump 


i oT 


rer a meter 


control 


for pump economy 
WHEELER-ECONOMY 


cunve wo. f 6617 __ 
WHEELER ECONOMY 


pick 


maw ree MARS on 70° 
core oom 11000 re xe 200 wm BIO 



































lubricated) or ball bearings 
(either oil or grease lubricated ) 
for may be furnished in most water 


The 


has oil lubricated ball bearings. 


water works service. 


lesign embodies heavily works sizes. pump shown 


specifications where re- 


Typical performance charts show 


that high efficiencies over a wide 


Sleeve bearings (oil 


range of operating conditions 
are yours when you specify 


Wheeler-Economy. 


we-aot 


WHEELER-ECONOMY PUMPS 
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The Hills-McCanna 
packless, positive displacement 
enclosed unit. Its novel design 
possible a wide output 
which is easily adjustable by 
finger pressure while the 
operating or stationary 

It is claimed that the pump will 
precisely meter quantities from 5 c.c. 
to 6 gallons per hour per feed, de- 
pendent somewhat on material being 
handled. Under actual operating con- 
ditions, however, the pump has han- 
dled quantities as low as 3 c.c. per 
hour with good consistency and abil- 
ity to reproduce the flow. Standard 
speeds range from 27 to 900 strokes 
per minute and at the higher speeds 
and higher capacities particularly, the 
flow is continuous for all practical 
purposes, Gases and vapors are vented 
automatically, Standard units will de 
velop pressures up to 2,500 psig 


Meterisa 
fully 
makes 
flow range 
light 
pump 1s 


ee 


Electronic Free-Vane 
pH Controller 


The Bristol Company, Waterbury, 
Conn., 
indicating pH controller that is avail 
able with a variety of «¢ 
trol actions. Featuring a newly de 
veloped high-torque, jeweled, milh 
voltmeter-type movement, the instru 
ment has an easy to read 7-inch mir 
ror scale, and a dust- and vapor-proof 
Case. 

The new 
the following electric control actions 
['wo-position, [wo-position with nor 
mal zone, Two-position with propor 
tional-input, and Three-position con- 
trol. It will actuate a wide variety 
of final control devices, permitting 
pH control with any type of reagent. 


whether liquid, gaseous, or solid 


has developed anew ¢ le tronic 


‘lectric con 


controller is available im 
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Remote Indicating Liquid 
Level Measuring Systems 


409 


Electronic Manufacturing 
Co., Inc., Pasadena, California, has 
announced a Indicating 
Liquid Level Measuring System that 
employs an entirely new principle 


lordar 


Remote 


Use of the Neher-White Ionization 
Chamber and a harmless radioactive 
source permits these systems to ob 
tain high accuracy indication miles 
from the point of measurement. Only 
two connecting wires are required be 
tween measuring point and indicating 
station. Simple inexpensive mercury 
batteries 


fe Tr one 


provide continuous 
year without replacement 


pt wer 


[his inexpensive system requires 
Neher-White lon 
Output 


no amplifiers for 
zation Chamber output 
is used directly to drive remote indi 
cating meter or recorder-controllet 


Impulse-Duration Telemeter 
410 


The Foxboro Company, Foxboro, 


Mass., has 


telemetering 


introduced a new impulse 
duration system which 
transmits and receives long distance 
measurements of process flow, pres 
sure, liquid level, temperature and 


other variable — 


Designed for reliable transmission 
of measurement in applications such 
as reservoir level, natural gas line 
pressure, and intra-plant 


control systems, the Foxboro Teletax 


flow ind 


lelemeter can handle distances up to 
150 miles by wire or may be operated 
over radio link or microwave chan 


neis 


B iuse the system operates as a 
function of pulse duration, the sig 
nal level can vary widely without af 
fecting operation or accuracy. At 12 
second intervals the telemeter trans 
mutter se 
proportional in duration to the vari 
able being measured I he receiver au 


nds a pulse to the receivet 


tomaticall 
this pulse 
and actuates 


recorder pen or indicator 


compares the duration of 
to that of the previous one 
a reversible motor which 
positior : 
pointer to reflect any measurement 


chat pe 


The system uses relatively few 
moving parts, each of which is easily 
accessible and can be serviced without 
special tools. Transmitter, receiver 
and power pack units are enclosed in 

r metal cases, Plug-in re 

lays and mercury type 


are used for safe, reliable 


Just off 
the press! 


after 4 years 
of research 


A complete work 
on the Vertical 
Pump Industry 


from finding water to 


all steps 


pump selection covered. 
Pius important industrial 


application data. 


This complete volume covers the 
finding and development of ground 
water resources, geology, drilling 
methods, well logging, construction, 
design and performance character- 
istics of vertical turbine, mixed flow 
and propeller pumps. Practical 
applications and vertical pump 
selections as related to industrial 
uses are thoroughly covered in this 
authoritative manual. 


Leading engineers from industry 
and top scientists from many of the 
largest Universities and colleges in 
in the U.S. contributed to this 
book. Every user and prospec- 
tive vertical pump user will find 
this book unequaled anywhere. 
Just fill in and mail to us the 
coupon below with a $10.00 check 
or money order (plus sales tax 
where applicable ). 





JOHNSTON PUMP COMPANY 


Bin “K’’ Pasadena 15, California 


WSW-45 


Please send me your authoritative 392-page Pump Manual 
My check for $10.00 (plus sales tax where applicable) is 


enclosed 
Name 
Address 
City 


Zone State 
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Tractor Trenching Unit 
au 


\RP’S Corporation, New Holstein, 
Wis., has developed the BLACK 
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HAWK Trench Hog. The Trench 
Hog is a light weight trenching unit 
for Ford and Ferguson tractors. It 
can be equipped with booms 314’, 51%’ 
or 7’ in length for digging trenches of 
such depths 


The machine is offered with stand- 
ard or slicer cutters for ordinary and 
sticky soils in widths of 6” through 
20”, or with chisel type cutters for 
extremely hard and rocky soils in 
widths of 8” through 18”. Acces- 
sories include a one side dirt de- 
livery attachment, a high speed 
sprocket for digging narrow shallow 
trenches up to 800’ an hour, a heavy 





flow? 


How full is 


What's the 
tank level? 


How much 
total flow? 


brings you the answers 


By transmitting and receiving information 
over ao simple two-wire circuit, Builders Chronoflo 
TELEMETERS produce important economies for 
water ond sewage plents ond industria! pro- 
cous systems 


diate in- 


supervision of distont pumping stations, storage 
facilities, reservoirs, stondpipes, valve positions, 
etc... . Chronofle also controls pumps avtomoti- 
cally 

(4) Chrenofle is tested ond approved — by 
th ds of | 


pon tl enti 


in all types of woter 





(1) Chrenefle saves time — gives 
dications of changes in flow, total flow, pressure, 
temperature, level 

(2) Chrenofle seves steps — brings information 
from ony point, ne motter how far distant to a 
central control pene! for more efficient super- 
vision and system control 

(3) Chrenofle reduces personnel responsibili- 


ties eliminates necessity for on-location 


and sewage applications. 

Chronofic is one of the mony Builders 
metering ond controlling systems for modern 
plant operation. Write for your copy of Bulletin 
230.H4 describing Builders Chronoflo Telemeters, 
or tell us about your own metering and 
controlling problem. BuildersProvidence, Inc., 


350 Herris Avenve, Providence |, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION OF 58-I-F 


sw eee 


Warer & Sewace Works, Apri., 1955 


INDUSTRIES, rae So esses: 
SOM FOUNOEY © FROFORTIOH EERE, (HC. « OMEGA MACHINE CO .c ae bateess 


cOonreo.s 





duty power sprocket for deep and 
wide trenches, a bulldozer blade for 
quick backfilling, and crumber attach- 
ments for clean, smooth trench bot- 
toms, 


Plastic Pipe Cement 
412 


Merritt Products Company, Cleve- 
land, Ohio, has developed a new 
ready-to-use cement, Plasjoin VC, for 
joining rigid polyvinyl chloride pipe. 

Formulated in co-operation with 
B. F. Goodrich Chemical Company, 
Plasjoin VC has shown in extensive 
tests that it can be applied easily, sets 
rapidly and gives tough, positive bond 
to the joints of rigid vinyl pipe. Pipe 
joints cemented with new Plasjoin 
VC are as strong as, if not stronger 
than, sections of straight unwelded 
pipe. 


The fact that Plasjoin VC comes in 
ready-to-use form has these advan- 
tages for users of this pipe cement: 
1) Rigid laboratory controls guaran 
tee uniform quality from shipment to 
shipment thus eliminating undesirable 
variations that might occur with un- 
controlled small-quantity mixing. 2) 
Saves the time it would take to pre- 
pare pipe cement in the field and 
avoids the hazards of such prepara- 
tion. 3) Convenient to use in the field 
from handy containers of half-pints, 
pints, quarts and gallons. 


Irregularities between the surfaces 
of rigid vinyl pipe that are being ce- 
mented together are compensated for 
by Plasjoin VC. This assures leak- 
proof joints when the simple direc 
tions are followed 


Complete Line of Plastic Pipe 
413 


The Plastex Co., Columbus, Ohio, 
is now producing four types of Plas- 
tex Measure Marked Pipe to provide 
the right pipe for every installation. 


Pressur Tex, designed especially 
for high working pressure is avail- 
able in guaranteed pressure ratings of 
75 and 100 Ibs. per sq. in. Twin Tex 
combines two pipes in one unit for 
fast, easy piping of jet walls. Plastex 
Standard Wall is the popular all-pur 
pose pipe for general water supply 
systems, irrigation and drainage. Yel 
lo Tex is an easy-to-see pipe for coal 
mine drainage and industrial wastes 
or corrosive liquids. 


All four types of Plastex Pipe are 
permanently identified and Measure 
Marked every 10 feet 








Here is how it works 


Rotating impeller induces swirling 
| vortex in the flvid, developing 





Vortex extends into feed 
line — not unlike the 
waterspout of a hurricane 


II, | 
LIE 





Fluid and solids begin swirling 
even before they enter 
the fast vortex within the pump 





— 


Centrifugal force discharges most 
solids in less than one revolution. 
Seldom do they touch the impeller 








centrifugal heads of more than 100 ft. 








Write for full particulars to Dept. 


@ 100% NON-CLOGGING 
SEWAGE PUMP 


THE WEMCO TORQUE-FLOW SOLIDS PUMP 


Rags, stringy fibrous materials and thick sludges can flow through this 
pump indefinitely without accumulating or clogging. Bar screens can 
be eliminated — pump inspection periods can be lengthened — and 
messy pump teardowns become almost a thing of the past. 


FIELD PROVEN BY LOS ANGELES COUNTY SANITATION DISTRICT 


A “hand made” early model Wemco Pump was installed on a 90 day 
trial pumping raw settled sludge. Previous modern pumps had been 
ragging-up in excess of four times per week. The trial period was com- 
pletely successful. Not a single stoppage occurred. Even this hand 
made model is still in continuous operation after more than fourteen 
months. This resulted in many additional pumps being installed at other 
critical points in the system. 


COMPLETELY NEW IN CONCEPT 


Success of the Wemco Torque-Flow Solids Pump is 
due to its unique new principle. Nowhere is its 
flow passage narrower than the discharge — and 
there are no rag catching projections, corners, or 
edges. The impeller is recessed from the main flow. 
It pumps by inducing a vortex and swirl. It will 
create suction lifts greater than 20 feet or pump 
heads of 100 feet and more 


REPRESENTATIVES IM PRINCIPAL CITIES OF THE UNITED STATES ANDO 
CANADA AND IM MAIOR COUNTRIES THROUGHOUT THE WORLD 


Water & Sewacre Works, Arti! 


1956 
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An-Spec For Metal Corrosion 


414 


(node ( orporation 
developed 


that 
and 


ihoma ha 
ynesium anodes 
leaks on gas 
tribution transmis 
buried 


hon 
and 
pipelines, 
nderwater metal 
the company \n 


ire a practical and 


of eliminating cor 
low 


Viaintenance free 


ire connected and 


ile the tructure to 


City managers engineers 


contractors 


elf 


interested 


in equipment or 


literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number. 


be protected. No outside power is 
required and there is no danger of 
electrical interference with other 
buried structures. Corrosive cur- 
rents are dissipated by the expend 
An-Spec 
variety ot 


able magnesium anode 


anodes come in a sizes 


Polyvinyl Chloride Valves 


415 


Hills-McCanna Company, Chi 
[ll., has added to their Saun- 
Patent diaphragm valve line 


cago, 
ders 
with bodies of 
(P.V.( 


valves polyvinyl 


chloride Coupled with 


know that the precision 


engineering and quality construction of 


Pekrul Gates means a planned water control project 


that wilhtulfill its purpose. It costs no more to plan with 


avality 


specify Pekrul Gatesiomyour nex! project 


PEKRUL GATE DIVISION 


Write on your letterhead for NEW Pekrul Gate Catelog No. $8 


BROS. MACHINERY 


MORS DENVER, COLORADO 


= : ¢ 





the unique design of these valves, 
P.V.C. further expands the very 
extensive list of mate- 
rials that can be handled success- 
fully. It also provides a 
and accepted corrosion resistant 
valve for P.V.C. piping layouts 
Hand-wheel operated, lever oper- 
ated, sliding stem and air operated 
types are available range 
from 4" through 2”. Screwed ends 
are standard and slip fits are avail- 
able on special order 


corrosive 


prov ed 


Sizes 


ee 





Motor Control Centers 


416 


General Electric, Plainville, Conn., 
has announced a new line of General 
Electric Motor Control Centers which 
are unusually compact in design 

To be known as DA7093, this new 
G-E Motor Control Center, according 
Electric will 
50% in floor space. It 
will take nine NEMA Size One 
starter units, or six NEMA Size Two 
units in the standard 90-inch trough 
without reduction in pull-box space 
The starter units will be of either the 
fusible or circuit breaker types 

Several additional design and con 
struction features have been incor 
porated in this new line. A new center 
busing arrangement pull-box 
space for wiring and increases vertical 
bus capacity from 300 to 600 amperes 
This same arrangement makes 
available continuous main buses of 
600 or 1200 ampere capacity in stand 
ard construction up through five sec 
tions, The trough ts designed to take 
straight-in wiring to main lugs 


to General engineers, 


save up to 


frees 


also 
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Miniature Remote Indicator 
417 


lhe Hays Corporation, Michigan 
City, Indiana, has developed a minia 
ture remote indicator which has a 5 
inch useable scale. and is easy to read 
Several desirable features and bene 
fits are incorporated in the indicators 
\mong these are removable units; 
easy “one man” zero adjustment; no 
parallax; internal illumination; and 
flush or semi-flush panel mountings 

hese indicators can be supplied as 
an electric or pneumatic receiver for 
the measurement of any function 
such as pressure, draft, flow, level or 
temperature. The pneumatic type gage 
uses as its actuating element a spring 
loaded metallic bellows with built-in 
overpressure protection. The gages 
can be provided with two units in a 
single case and two pointers on the 
single scale 


Vibrator for Hoppers, 
Chutes, etc. 


418 


The Viber Company, Burbank, 
Calif., has developed the AutroViber. 
a device for moving bulk materials 
by breaking up arching and jamming 
in bins, hoppers, chutes, feeders, and 
other places where bulk materials 
hang up. 

The AiroViber has only one mov 
ing part, a steel ball. An air jet blows 
it at high speed around a round and 
hardened steel track in the housing 
The weight of the ball develops a 

Continued on page 106 1) 
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Sealing Compounds at Work! 


; 
shy 
i ¥¢ 


~é 
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PRESSTITE’S °°!4 applied 3-step 


sewer joint 
sealing system 


Prevents Overloading 
Sewage Disposal Plant 


Extensive ground water infiltration can overload planned 
capacity of the disposal plant, resulting in serious trouble and expense. 
To prevent this, engineers specified Presstite’s 3-step system to seal 
the recent 17-mile Decatur, Ill, sewer project. 

Developed through extensive research, Presstite’s economical 
proven system insures tighter, more dependable joints with three 
simple steps: 

1. Presstite PRIMER... painted on bell and spigot ends 

before laying pipe, provides a better bond. 

2. Plus Presstite ROPAX®... non-porous packing provides 

additional joint sealing material, forms solid seal impervious 

to passage of water. 

3. Plus Presstite KALKTITE®...cold mixed, cold applied 

asphaltic cement completes sealing. Sets up under the most 

adverse conditions, forms dense, tough, flexible seal that 
keeps water out! 

It’s as simple as 1-2-3! You get tighter joints plus saving time 
and money with Presstite’s 3-step system. 


WRITE TODAY 
for 20 page detailed catalog, samples and prices. 


PRESSTITE 


i 


3780 Chouteau Avenue St. Louis 10, Mo. 


Water & SEWAGE Works, APRIL, 19! 
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(Continued from page 105A) 
trong centrifugal force, which the vi 
brator transmits through its mounting 
into the object to be vibrated. Hav 
ng no close fitting parts to lubricate 
or adjust, the AiroViber will start 
every time the air valve is opened, 
I he peed and unplitude of vibration 
can be controlled simply by opening 

, the air valve supplying the 


Control Valve For Solids 


aie 


Company, Pittsburgh 


“2% Chem-O-Feeder 


ay All-purpose pump — corrosion-proof measuring chamber 
‘ safely handles almost all water treating chemicals — at 
t rates from 0.2 to 57 gals. per hour. 


—_—_ 
‘a 
> (2) Complete kit — furnished with all necessary items for 

quick easy installation — easily adapted to all types 


of constant rate or flow proportional feeding systems. 


¥ © Maintenance-prool design — complete feed control 


mechanism operates in “oil bath” lubrication 


See how Proportioneers Chem-O-Feeder can solve 
your water treating problems write for Bulletin 1225 
Proportioneers, Inc., 350 Harris Ave., Providence 1, R. 1. 


PROPORTIONEERS 


DIVISION OF BIF INDUSTRIES, ine icvoes: 


SUILCEEE (80M FOUNOEY «¢ OMEGA MACHINE CO. © CUILOEES-PeOVIGENCE, ine reeoees 
’ 


Sr CONTRO 
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Penna., has developed a new type of 
control valve for handling solids in 
suspension such as sewage, wood and 
bark particles and other bulky ma- 
terial. 

The through flow design of the 
valve permits unobstructed flow and 
prevents clogging at the valve. The 
valve body is made of pure gum 
rubber and the housing is cast iron. 
Air is put directly into the valve 
housing to close or throttle the valve 
It is available in sizes ranging from 
1 to 24 inches 


Improved Type Of 
Acid Resistant Paint 


Speco, Inc., Cleveland, Ohio, has 
developed an improved type of 
CHEM-REM, acid and alkali resis 
tant black paint. 

The new product is said to have 
substantially greater covering capac 
ity than its predecessor material. This 
is reputed to make possible effective 
one coat coverage, instead of the 
multi-coat process previously recom 
mended. 

Greater water repellence and added 
lustre through the inclusion of sili 
cone in the paint formula, are other 
features claimed 

CHEM-REM is recommended for 
both interior and exterior use on 
metal, masonry or wood. It with 
stands attacks of acetic and hydroch 
loric acids, dilute sulphuric acids, 
or mixtures of these acids. CHEM 
REM is also reputed to protect 
against the severe action of bleaching 
solutions, dilute caustic soda, am- 
monia and other alkalines. It is par- 
ticularly recommended for locations 
where smoke and chemical fumes are 
prevalent. 

CHEM-REM can be applied by 
brush, spray or dip. Its glossy black 
finish dries to the touch in 3 hours 
and sets in 10 hours. 


Rust Converter 
421 


Municipal Steel Corporation, chem 
ical division, New York, N. Y., has 
announced the availability of FerRo- 
Seal, a liquid which chemically con- 
verts rust into a protective iron phos- 
phate coating. New to America, this 
product is said to be the only cold 
phosphating treatment for rusted iron 
and steel. FerRoSeal is a patented 
process and the registered trade name 
for one of the products developed by 
the Walterisation Co., Ltd., of Croy 
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den, England 

According to the distributor, a 
rusted surface treated with FerRo- 
Seal is a better base for paint or coat 
ings than clean, bright steel, because 
chemists and engineers admit iron 
phosphate to be the best known such 
base. It is claimed that this process 
eliminates the need for sand or shot 
blasting, or acid pickling, and requires 
only the wire brushing off of scale 
and rust. Subsequent water 
rinsing is also said to be unnecessary 
because there are no harmful chemi 
which must be 


loose 


cals in FerRoSeal 
washed off 
Extension of paint life three to five 
times by FerRoSeal action as a 
and bond further rust 
corrosion, is claimed on the basis of 
laboratory 


seal | 
against and 


of extensive tests 


corrosion 


years 
These include examina- | 
tions, using natural weathering; ex 
posure to various industrial and ma 
and accelerated 


atmospheres ; 
spray hu 


salt 


rine 


tests such as and/or 


midity 


Atlas Introduces 
New Coatings 
422 


Atlas Mineral Products Company, 
Mertztown, Pa., has announced the 
introduction of a complete line of 
coatings based on duPont’s Neoprene 
This line consists of Neobon, an on 
the-job mixed heavy rubber coating ; 
solids high built 
a caulking 


Neelium, a_ high 
liquid Neoprene coating ; 
material and Elprene, a liquid Neo 
prene maintenance coating. These 
products which are available in gray 





and black colors can be applied to 


metal or concrete surfaces over a 


Neobon priming system 
Neobon or Elprene may be applied 
gun 


by brush, roller coater or spray 


Remote Pneumatic 
Transmission Instrument 


423 
Valve 


Simplex and Meter Com- | 


Philadelphia, Pa., 


has designed 
that 


pany 4 


the Laminair, a device permits 


| 

| 

the location of instruments at greater 
primary 


distances from the devices 


without regard for hydraulic eleva 
tions at the point where the instru 
ments are located. 

The Laminair, is a 
which balances a single air pressure 
against any differential pressure pro 
duced by a venturi tube, flow nozzle, 
orifice plate, or the difference be 
tween two existing levels or pres 
sures, which pressure is then trans 
mitted and used by a distantly located 
instrument 

The device is composed of two 
main groups of mechanism. The first 
differential converter which 


mechanism 


is the 


LOTA 


the fluid 
pressure The second is the bellows 
type receiving mechanism which 
translates air pressure into terms ol! 
measurement for application to a flow 
or pressure indicating or recording 
instrument 

Since the air consumption for each 
converter averages only 0.1 cfm of 
free air, the Laminair is economical in 
\ small self-contained ait 
compressor having but a few cubic 
feet capacity will be sufficient for the 
average small community filter plant 


converts pressure to al 


action 


or an average meter installation 


CENTRILINE goes to C 


Phe Centriline process has been 
selected by Municipio de la Habana 
to play an integral part in the 
expansion of this city’s water 
supply system. Over 114,000 feet 
of new welded steel pipe, 

ranging in diameters from 30” 

to 78”, will be cement-mortar 


lined in the near future 


In this process, the novel machine 
illustrated above is drawn through 
the pipe while ceric: t-mortar is 
centrifugally sprayea on the pipe 


walls and troweled smooth by the 


rotating arms. Mortar thickness is 
controlled by the speed of the 
entire machine. Because the pipes 
remain in place throughout the 
process, traffic interruption is 

cut to a minimum; time and 


money are saved 


Whether you're expanding or 
rejuvenating your water system, 
follow the lead of progressive city 
officials and engineers around the 
world. Call on Centriline to 

add years of new life 


to your water supply lines 


Superviaing engineer on the project ia Franciaco Pividal, C.F 


Chief Engineer is Adrian 
Comp. Constructora M 


tractor & Manutacturer 


Macia, C. E 
4. Gonzales del Valle. 8. A 
Tuheria de ¢ 


General Contractor 
Pipe Con 


onereto Universal, 8 i 


CENTRILINE CORPORATION 


1 subsidiary of the 


140 CEDAR STREET 
NEW YORK 4, WN. Y. 


© CEMENT-MORTAR 


Raymond ( on¢ 


LINING OF PIPES 


rete J] 


e Company 


Branch Offices 


Cities of the United Stotes 


n Principel 


ond Letin America 


7 
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moval of loose rust and foreign mat- 
ter. Rustarmor soaks right through 
424 rusted areas and bonds to the solid 
steel beneath. Moisture in the rust is 
actually expelled by it so that further 
rusting is stopped. 

Rustarmor comes in 13 fade-resis- 
tant industrial gloss colors. Coverage : 


\ccording to the company, Rustar 500-60 f 
mer ive money tine and labor in " ‘ ) square eet per gallon per 


Low-Cost Rust Control 


Co.. Ine Newark, N. J 
able Kustarmor, a long-oil 
wotective paint that provides 


low cost rust control 


coat. Covers most surfaces in one 
coat after spot priming with Rustar- 
mor primer. 


painting steelwork, metal buildings 
equipment, tank exteriors, fences and 
other nonsubmerged metals by making 

indblasting to bright metal unneces 


Endpoint Indicator For 
Cation Exchanger 
425 
The Permutit Company, New York, 
N. Y., has developed a new electronic 
control to take advantage of the fact 
that as the downflow hydrogen zeolite 
ion exchanger approaches exhaustion, 
the hydrogen concentration of the 
effluent has a higher conductivity than 
that of the upstream sample. Called 
the Enditrol, endpoints of the ion ex- 
change run can be simply determined 
by comparing the conductivities of 
the upstream sample and the effluent. 


maw a 


i! \ll that ts required its the re 





~ CeCwanGe® umt 


Perna Sawer 


a summer problem 
will be no problem 
44 you. Cll in Lalionsl rou ! 


If last summer’s peak demands created low pressure problems Equipped with proper electrical 
in your water distribution system call National for a free survey controls, this device can also be used 
on how water main cleaning will uprate your system. for automatically mitiating the opera 

You'll find as have other leading communities that National tion of existing automatic regenera 
cleaning is an investment—not an expense. National cleaning tion equipment, ( )peration of such 
is so effective that restoration of at le sot 95% of the original units could be made entirely auto- 
capac ity of your mains is guaranteed! ; matic and would eliminate the dang- 

Charges are modest with little if any interruption to service. a . he cl “al 
So. f ers of over-running and the chemica 
So, for compliments instead of complaints why not call 


National right now? and water wastages caused by under 


running. The Enditrol may also be 
equipped with a relay so that it can 
signal the end of the operating run by 


/ 
atirnal Cada an alarm bell or light arrangement 
Coll in In operation, a continuous flow of 
water is drawn from the upstream 


tap and comparison of this tap water 
with the effluent results in a ratio that 


NATIONAL WATER MAIN CLEANING COMPANY is coumitent antl the resins aporeach 


50 Church Street * New York, N.Y exhaustion, The decrease in acidity 
F moves downward during the run and 


ATLANTA, GA; 333 Condiler Building * BERKELEY, CALIF; $05 Grayson Street * DECATUR, GA; when it reaches the tap, the ratio 
P. ©. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. Michigan Avenue suddenly changes. This change in 
ERIE, PA; 439 E. 6th Street * FLANDREAU, S.D.; 315 N. Crescent Street * KANSAS CITY, MO; 406 ratio signals the end of the run 
Merchandise Mart and 2201 Grand Avenve * LITTLE FALLS, NJ.; BOX 91 * LOS ANGELES; 5075 This control device is equally ap- 
Santa Fe Avenve * MINNEAPOLIS, MINN; 200 Lumber Exchange Building * RICHMOND, VA; 210 licable to anion exchangers used fe 

E. Fronklin Street * SALT LAKE CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, | PiCable to anion exchangers Used Tor 
TENNESSEE; 204 Slayton Street * MONTREAL, CANADA; 2032 Union Avenve * WINNIPEG, CAN. 
ADA, 576 Wall Street * HAVANA, CUBA; Lawrence H. Daniels, P.O. Box 531 * SAN JUAN, PUERTO 
RICO; Luis F. Coratini, Apartado 2184 


silica removal where the anions are 
taken up in a preferential manner by 
the ion exchanger bed 
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e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


AFTER 28 YEARS’ SERVICE— 


Corrosion Resistant 
Protective Coating 
426 


Alfred Hague & Co., Inc., Brook- 
lyn, New York, has available Rubalt 
Ra, a black corrosion resistant paint 
that looks like patent leather and has 
a rubbery feel. 

\ combination of chlorinated nat- 
ural rubber and bitumen, together 
with modifiers and appropriate sol- 
vents, the general characteristics of 
Rubalt Ra are: extreme non-poros 
ity; great flexibility; maximum ad 
hesion ; resistance to many acids and 
alkalies ; non-flowing under heat; re 
quires no primer or pre-treatment; 
low and high temperature resistance ; 
and one gallon will cover 756 square 
feet to a thickness of 0.001 inches 


El 


Portable Masonry Hole 
Cutting Machine 
427 


Ihe Moleo Drilling Machines 
Washington, D. C., has de 
veloped a new masonry hole cutting 
machine that is portable, operates at 
high speed, and is light weight 

lhe machine, called a “Mechanized 
Mole”, self-sharpening dia 
mond drilling bit to cut holes 4 to 10 
inches in diameter through hard ag 
gregate, including any steel reinforced 
building material, to a depth of 18 
inches 


Corp., 


uses a 


Deeper holes may be drilled 
by placing an extension shaft on the 
bit. Drilling time of a six inch di 
ameter hole in one foot of concrete 


is less than 2 minutes 
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In 1925, The Board of Water Supply, city of Providence, laid a water line in Cranston, 
Rhode Island. Interior surfaces were hand-brushed with hot Bitumastic® Enamel, 


This illustration is graphic proof of 
the extra value you get when you 
specify Bitumastic Enamel. After 28 
years’ continuous service, a section 
of this 48-inch line was removed for 
inspection. 

Note that there is no sign of rust 
or tuberculation. Brush marks are 
still visible. The original coefficient 
of flow has been maintained over the 





SEWAGE EQUIPMENT 
PROTECTION! 


Koppers also makes Bitumastic® 
Protective Coatings for all kinds 
of sewage-plant equipment. 
Give your expensive equipment 


serves. Write for complete data. 








years. With such performance avail 
able from Bitumastic Enamel, there 
is no need to specify over-sized di- 
ameter pipe, thus giving important 
installation as well as operational 
economies. 

Samples of this original 28-year 
old Bitumastic Enamel iining were 
tested. Laboratory analysis showed 
there was practically no change in 
the characteristics of the Bitumastic 
Enamel. This gives every reason to 
believe that the line will continue to 
give the same type of dependable 
performance for many more years 

Service records like this prove that 
it pays to use strong steel pipe, pro 
tected by Bitumastic Enamel. It’s 
an economical combination for your 
large-diameter water lines. Write for 
full information. 


BITUMASTI( evamets 


KOPPERS COMPANY, INC., Tar Products Division 
Dept. 461-T, Pittsburgh 19, Pennsylvania 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Robertshaw-Fulton Opens 
New Sales Office 
I he hielden In trument 


Fulton Controls ¢ 
ood la ha at 


Division 
Kobertshaw om 


sat roungeyv 


nounced the opening of a new sales 
office, operating directly from the di 
vision’s plant, and it will distribute 
all Fielden products in metropolitan 
Philadelphia Pennsyl 


vania 


amd eastern 


Get higher efficiency from your vacuum filters 
with Pennsalt Ferric Chloride 


Pennsalt Ferric Chloride provides 
maximum coagulating and flocculating 
action over a wider pH range than other 
coagulants used in dewatering sludge 
by vacuum filtration. This more effective 
action reduces the load on your filters 

increases the yield per filter . . . holds 
filter downtime to a minimum gives 
you a drier, easier to handle cake 


Whether you run a large plant, or a 
small community operation, it pays to 
use Pennsalt Ferric Chloride. It is avail- 
able in two easy-to-use forms: anhydrous 
FeCl, in drums, or a concentrated 
aqueous solution in tank cars. For 
further information on Ferric Chloride 
and its use in conditioning sewage, call 
our nearest District Office. Or write 
Industrial Chemicals Division, Pennsyl- 
vania Salt Mfg. Co., 981 Widener Bidg., 
Philadelphia 7, Pa 
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Pennsalt District Offices 


Appleton, Wis.— Appleton 3-9307 
Atlanta, Ga.— Vernon 0241 

Chicago |, lll. Andover 3-6170 
Cincinnati 2, Ohio— Main 3168 
Cleveland 15, Ohio— Main 1-6205 
Detroit 26, Mich.— Woodward 1-805! 
Paterson |, N.J.—Lambert 5-3500 
Philadelphia 7, Pa.—LOcust 4-4700 
Pittsburgh 19, Pa.— Atlantic 1-5233 


Pennsalt 
Chemicals 














; company 


| a salesman for 


Manufacturers’ News 


Che division, manufacturers of in 
dustrial instrumentation and a variety 
of electronic devices, has terminated 
by mutual agreement its arrangements 
with Sheffler Gross Company, which 
formerly served as manufacturer's 
representative in the area 

The Company also announced the 
appointment of Ross Kemmerly and 
Koger Wernlund to the sales staff of 
the new Philadelphia office. Mr 
Wernlund will handle government and 
sub-contract negotiations 


ee 


Barrett Appoints Stupp 
Vice President 


Jarrett Division, Allied Chemical 
& Dye Corporation, New York, N. Y., 
has announced the appointment of C 
(5. Stupp to the position of vice presi 
dent. 

Mr. Stupp has been technical direc 
tor of Barrett since 1951, during 
which time the Division's research and 
development activities have doubled. 
He was first employed by Barrett 38 
years ago as a research chemist in the 
Edgewater plant, and has held posi 
tions of increasing responsibility in 
manufacturing and research since 
then. Born in Auburn, N. Y., he 
graduate of Cornell University 

Mr. Stupp will continue to head 
technical activities of the Division, in 
cluding the extensive research and de 
velopment department with modern 
laboratories in Edgewater, N. |., Glen 
olden Pa . and ‘T oledo. () 


is a 


Gar Wood Promotes Brown 


Gar Wood Industries, Inc., Wayne, 
Mich., has appointed Leo M. Brown 
assistant to the director of sales and 
advertising 

srown's appointment follows his re 
turn to Gar Wood after working sev 
eral months as Western sales manager 
for Galion Allsteel Body Company 

Brown formerly was sales manage 
of Gar Wood's St. Paul Hydraulic 
Hoist division. He has the 
y in vartous sales capacities 
since 1949, when he was employed as 
Gar Wood in the 
South Central States. He was trans 


sery ed 





ferred to St. Paul Hydraulic Hoist 
in 1950 as district manager and sub 
sequently became assistant sales man 
ager and then sales manager 

Before joining Gar Wood, 
was employed as a construction en 
gineer for E. 1. Dupont in the South 
west and as sales manager for Truck 
Equipment Company, St. Louis, Mo. 


Brown 


New Company to Manufacture 
Paul Valves 


P. K. Industries, Inc., manufactur 
ing engineers, North Arlington, N. | 
has announced that it has acquired a 
non-exclusive contract with the Paul 
Valve Corporation for the manufac 
ture and sale of the Paul Venturiball 
valve 

\ merger of 
several manufacturing and engineet 
ing companies, who have recently or 
ganized under the P-K name, makes 
available greatly expanded facilities 
for the manufacture and sale of Paul 
Venturiball other 
valves of a specialized nature 

Just recently, a new plant was 
opened in North Arlington, N. J., 
where the Paul valve will be manufac 
tured and sold under the P. K. label 
In addition to excellent machine facili 
ties, P. K. Industries is unique in the 
valve industry in having its own in 
vestment casting foundry for precis 
ion casting of vital working parts as 
well a “Stelliting” de 
partment for hard facing critical wear 


of the P. K 


operations between 


valves as well as 


s a mechanized 


points valves 


Le Roi Names Permar 
Field Sales Manager 


Le Roi Division of 
\ir Drake ¢ 


Westinghouse 
ompany, Milwaukee, 
Wis., has named 
Don S. Permar to 
the created 
post of field sales 

General 
manager 
Heuser 
Permar 
overall 





newly 


manager 
sales 

Jack E 
said that 
will have 
responsibility in 
managing the Le 
Roi field sales or 








yamzation 

Permar moves on from his position 
as sales manager of stationary air com 
pressors. He served for five years in 
the Army Air Force after attending 
Carnegie Institute of Technology. In 
1945 he joined Westinghouse Air 
Brake as a pneumatic engineer. In the 
fall of 1946 Permar became a special 
representative for the Industrial Pro 
ducts Division 


a 


Emsco Buys Johnston Pump 


Johnston Pump Company, Pasa 
dena, Calif., has announced the sale 
of that company to the Emsco Manu- 
facturing Company, \ngeles, 
California, of most of the assets of 
Johnston Pump Company. 

Emsco is one of the foremost manu 
facturers of oil country drilling and 
pumping machinery and equipment 
\pproximately eighty-five percent of 
the outstanding stock of Emsco is 
owned by Youngstown Sheet and 
lube Company and its wholly owned 


Los 


111A 


subsidiary, Continental Supply Com 
pany. 

Johnston Pump Company was 
founded in 1909 and has grown to be 
the largest independent vertical tur 
bine pump manufacturer in the world, 
with its main plant in Pasadena, and 
manufacturing facilities in Mexico 
and India. Johnston Pumps are widely 
used by agriculture and industry 
throughout the world. 

It is the intention of 
operate Johnston substantially in the 
same manner as in the past 


ee 


Emsco to 


For water works 
service...specify 
AWWA standard 
_ butterfly 
valves... 





»..by 
Bullders-Providence 


350 Harris Ave., 
Providence 1, R. |. 


| UILDERS-PROVIDENCE 


DIVISION OF 8B-I-F 


SVILOEES (20m FOUNGEYT e Fe OF ORTIONEEES, tHe 


INDUSTRIES, 


INC. 


AAA: 
+ OMEGA MACHINE CO pee otes 
w CONTROLS 
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Homelite Promotes Two 


Homelite Corporation, Port Chest- 
er, N. Y., has announced the election 
of Richard C. McDonald as Vice 
President in Charge of Manufactur 
ing, and Albert K. Newman as Vice 
President in Charge of Engineering 

Mr. McDonald is a graduate of 
Michigan State College and was form 
associated with the Ford Motor 
Company manufacturing division 
He joined Homelite as a salesman in 
1937, was made manager of the Chi 
cago sales 1939 and trans 
ferred to the engineering department 
in 194] later he became 


erly 


othice m 


lwo years 


This M & H Hydrant sets completely 
underground, The cast iron box cover 
is on line with the ground level, thus 
completely eliminating any interference 
with traffic. M & H flush type hydrants 
are especially designed for use at air- 
ports servicing the heaviest modern 
airplanes 


The operating nut and nozzles are 


accessible simply by lifting the two piece cover, which 
has disappearing handles designed to drop flush with 
the cover when not in use. Hydrant internal construc- 
tion is exactly the same as M & H compression type 
fire hydrants used by so many municipalities through- 
M & H flush type hydrants feature 
a 54%” valve opening and an unobstructed waterway. 
Can be supplied with one or two fire hose connections 


out the country 


(Assistant Factory Manager, and was 
appointed Homelite’s Factory Man- 
ager in 1946. 


Mr. Newman has been Homelite’s 
Chief Engineer since 1948. He at- 
tended Washington and Lee Univer- 
sity in Lexington, Virginia, and holds 
a Bachelor’s and Master’s degree in 
Electrical Engineering from Massa- 
chusetts Institute of Technology. In 
1942, Mr. Newman joined the Home- 
lite Corporation as a project engineer 
after sixteen years as design engineer 
with the Electric Specialty Company 
of Stamford 


ee 


R. M. Gwynne Appointed 
by B-I-F Pacific 
B-I-F Industries, Inc., Providence, 


R. L., has announced the appointment 
of Mr. Robert M. 





Gwynne to the 
post of Sales En- 
gineer for the Los 
Angeles office of 
}-I-F Pacific. Mr. 
Gwynne’s experi- 
ence with B-I-F 
Industries in- 
cludes positions as 
serviceman, repair 








BOX COVER 


STEAMER 


NOZZLE NOZZLE 














and/or with steamer nozzle, with threading to match 


existing standards 


For additional information, 
M & H VALVE 


ANNISTON, ALABAMA 
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wire or write 
AND FITTINGS COMPANY, 





parts manager, as- 
sistant service manager, and exhibit 
manager. 


Bailey Meter Opens Dallas 
and Memphis Offices 


Bailey Meter Company, Cleveland, 
Ohio, has announced the establish- 
ment of new district offices in Dallas, 
lexas, and Memphis, Tenn 

F. D. Krusemark is manager of the 
Dallas office, located at 6331 Aber 
deen Ave., Dallas 30, Texas. The 
Memphis office is under the manager 
ship of R. E. Byers, and is located at 
3256 Hendricks Ave., Memphis 11, 
Tenn. 

The Dallas district covers the terri 
tory of northern Texas and north- 
western Louisiana. The Memphis dis 
trict includes western Tennessee, 
northern Mississippi, and the state of 
Arkansas. 


Ludlow Valve Buys Rensselaer 


The Ludlow Valve Manufacturing 
Co., Inc., Troy, N. Y., has purchased 
the product line, patterns, inventories 
and business of the Rensselaer Valve 
Co., Cohoes, N. Y., for an undis 
closed sum. The purchase brings to 
gether, under one management, two 
of the oldest and most reputable man 
ufacturers of quality valves and fire 
hydrants used in the water works 
field and in the oil and gas industries, 

Oliver F. Gang, president and gen 
eral manager of the Ludlow firm, 
and Lyman C, Thunfors, president 
and general manager of the Rensse 
laer company, made the announce 
ment jointly 

The announcement 
planned to continue production at the 
Cohoes, N. Y., plant for “some 
months,” but that gradually equip- 
ment from that plant would be trans 
ferred to the Ludlow shops at Troy, 
N. Y., which will continue the manu- 
facture of the entire line of Rensse 
laer products 


stated it is 


een 





Conoflow Promotes Holben 


Conoflow Corporation, Philadel- 
phia, Pa., has announced the appoint- 
ment of Ralph G. Holben as Vice 
President in Charge of Manufactur- 
ing 

Mr. Holben, formerly Plant Man 
ager, will be responsible for the super 
vision of Production, Purchasing and 
Maintenance of plant facilities 

Mr. Holben’s promotion is in line 
with Conoflow’s policy of continually 
attempting to develop a closer integra 
tion and coordination of top manage 
ment activities. It is also a direct result 
of Conoflow’s rapid growth and 
broad « xpansion in the field of auto 
matic controls 


American Meter Acquires 
Philadelphia Pump 


Che Philadelphia Pump and Ma 
chinery Company, Inc., Philadelphia, 
Pa., has announced that it has be 
come a subsidiary of American Meter 
Company 

The president of the company re 
mains Joseph A, Eagan. Vice-presi 
dent is Wm. G. Hamilton, Jr. Secre 
tary and treasurer, William Ashby 

\ccording to Mr, Eagan, many new 
lines of chemical pumps and control 
ling equipment will be introduced, 

lhe principal office of the company 
is located at 1513 Race Street, Phila 
delphia 


Electro Rust-Proofing 
Opens Atlanta Office 


Electro Rust-Proofing Corporation, 
Belleville, N. J., announced the open 
ing of a new division office at 3 
Rhodes Center, N. W., Atlanta, Ga., 
under the supervision of R. B. Mills, 
Divn. Mgr., and L. A. Lehmann, 
Divn. Ener. 

Located to strengthen the South- 
east leg of a nationwide corrosion 
control service organization, the At 
lanta office will serve North and 
South Carolina, Kentucky, Tennes 
see, Mississippi, Alabama, Georgia 
and Florida 


Simplex Valve Moves 


Simplex Valve & Meter Company, 
Lancaster, Pa., has announced that 
they are moving from their offices at 
68th & Upland Streets, Philadelphia 
42, Pa. Their new address will be 7 
East Orange Street, Lancaster, Pa 

According to Mr Ie M Jones, 
Vice President and General Manager, 
‘This move to larger quarters will 
enable us to service our customers 
better than ever before. In addition, 
we have created a new Philadelphia 
Sales Division with quarters at the 
present Philadelphia address.’ 





PROBLEM: To obtain automatic, graphic rec- 


ords of the flow of sewage in a sewer main without the 
expense of installing a weir and float well. 


| SOLUTION: | Install a STEVENS Type F Water 


Level Recorder mounted on a bracket in a manhole. Use 
a scow float to operate the recorder and make a stage- 
discharge rating of the flow. Or, following construction 
details and rating tables we provide, also install a 
STEVENS critical flow control down stream to establish a 
positive depth-flow relationship. 

The planning and efficient op- 

eration of any project which 


involves measurement of flow- 
’ oa ing liquids is based on flow 


} data which can be obtained 

ey with STEVENS water level 

ye f recorders. STEVENS instru- 
oh 3 


2 


ments are at work compiling 
data on hydroelectric and 
flood control projects, and in 
water works, sewage disposal 
plants, irrigation and industrial installations in all parts of the 
world, 


STEVENS DATA BOOK 

.-- invaluable for your reference file 
144 pages of technical data on recorder installations 
plus a wealth of hydraulic tables and conversion tables 


Send $1.00 (No COD’s) 





LEUPOLD & STEVENS INSTRUMENTS, INC. 
4445 N. E. GLISAN STREET - PORTLAND 13, OREGON 


ny 


Foremost in Precision Hydraulic Instruments Since 1907 
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Executive and Sales Promotions 
at Atlas Mineral 


The Atlas Mineral Products Com 
pany, Mertztown, Pa., has announced 
the following changes and promo 
tions 

Joseph \. Snook, from Vice Presi 
Executive Vice President ; 
Kirkpatrick, from Eastern 
Manager to General 
(George Gabriel, from 


dent to 
eugene 
Regional 
Sales Manager ; 
[engineering Manager to Manager of 
Manufacturing; Gerald F. Gilbert, 
Ir., from Sales Coordinator to Treas 
urer and Pyrchasing Agent; George 
L.. Wirtz, Ir., from Purchasing Agent 


Sales 


Vacuum Pressure Pump Hydrosol Standard 
Cat. KX 60 000 00 


Bose and Cover 


Cat. XX 20 047 00 


MILLIPORE 


In the analysis of 


* Total Counts 


Filter Holder with Sterilization 


* Coliforms 


to Manager of Product Planning; 
and Kenneth T. Snyder, from West- 
ern Regional Sales Manager to Assist- 
ant Sales Manager. 

The following new 
have been made in the Atlas sales 
force: John Swift, from Furnane 
Sales Engineer to Pacific Coast Dis- 
trict Manager; James Ohman, Hous 
ton District; Robert Spencer, St 
Louis District; Erik Van Anglen, 
Philadelphia District; Martin Smith, 
New York District; Thomas Price, 
Boston District; John South, Detroit 
District: and Frank Beauchner, Cin 
cinnati District 


appointments 


SE 


Plastic (Disposable) 
Petri Dishes 
(Bex of 10) 


FILTERS 


* Bacterial Contaminants 


¢ Soil Organisms 


ACCURACY — The MF® has been described as the equivalent of six (6) 


5-tube MPN's.* 


SENSITIVITY — The isolation and identification of specific pathogens by 
the MF is often possible when other methods fail. t 


RELIABILITY — Reproducible results occur time after time. Standard de- 
viation less than half that of MPN. ow com 


LESS COSTLY — The reduction in cost per test permits wider and more 
frequent monitoring of water supplies for corrective action. 


MORE RAPID — Total counts in as little as four (4) hours; confirmed tests 
in sixteen hours versus three to four days with other methods. 


SIMPLE TO USE — Routine analyses require no extensive training in op- 
eration or in interpretation of results. 


A comprehensive summary of literature in many new techniques and a com- 


lable from the laboratories: of the 





plete line of accessory equip f are a 


MILLIPORE FILTER CORPORATION 
Watertown 72, Mass., U. S. A. 


*Weoodword, 1952, EHC Activity Report 11,13 Jen.-Mar. 





Collet, Johnston, Ey, Croft, 1953 J. Amer. Public Health Asm. 43,1438-40 November. 
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Hammond Iron Works 
Plans Expansion 


Hammond Iron Works of War- 
ren, Pennsylvania, has announced 
that a tentative agreement has been 
made with Henry Sears & Co. of 
New York to form a new company as 
yet unnamed which will carry on 
and expand the present business, 
products and facilities of Hammond 
Iron Works. 

The new company will be built 
around the present Hammond person- 
nel, organization and facilities and 
will be augmented to provide greater 
service to general industry, particu- 
larly in the Petrochemical, Process 
ing, Water Works and Utilities fields. 

Hammond Iron Works, a Pennsyl- 
vania corporation, was organized in 
1900 and has been in business con- 
tinuously since that year. It now has 
plants in Warren and Bristol, Penn- 
sylvania, Birmingham, Alabama, 
Provo, Utah, and Casper, Wyoming. 


Vanton Moves to Hillside, N. J. 


Vanton Pump & Equipment Corp., 
New York, N. Y., has announced the 
removal of its executive and sales of- 
fices to its plant location at 201 Sweet- 
land Avenue, Hillside, New Jersey 
According to George Black, Public 
Relations Counsel, this consolidation 
of management, sales and engineering 
activities is the result of expanded 
production and research facilities at 
Hillside and the stepped up program 
of product development both of which 
have demanded much closer liaison 
and communications. 


Bulkley, Dunton Appoints 
Canadian Representatives 


Bulkley, Dunton Processes, Inc., 
New York, N. Y., has announced the 
appointment of Jean Paul Rolland of 
Montreal and Charles E. Napier Com 
pany, Ltd., of Toronto, as the firm’s 
representatives in Canada. 

The New York firm, manufactur- 
ers of Colloidair Separators for the 
clarification of waste and process wa 
ters for industrial and commercial 
uses, made the move as part of a 
planned program to give more inten- 
sive sales and service coverage to 
Canadian industry. 

According to W. L. Krapf, Man 
ager, the Napier Company, Ltd. of 
Toronto will represent Bulkley, Dun- 
ton in Central Canada, while Jean 
Paul Rolland, Montreal, will cover 
all industries in Eastern Canada for 
the firm. 
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Power failure 
no longer threatens 
Attleboro’s water supply 


This Model 40-S-8 Superior Diesel is rated ot 435 hp at 900 rpm. 
It protects Aftleboro's 24,000 citizens by being ready to supply their 
water needs, including fire protection, for long periods of time. 


Not long ago, frequent power failures stopped vital 
city water pumping in Attleboro, Mass. Experiencing 
five or six such failures per year, city officials acted to 
assure the community a continuous water supply. They 
installed a generator set powered by a heavy-duty 
Superior Diesel model 40-S-8 to provide power during 
such failures. 

As Mr. Russel F. Tennant, Supt. of Public Works, 
stated...they needed an engine that would “stay in there 
and deliver!” It didn’t take long to realize the value of 
their new Superior Diesel. When hurricane “Carol” hit 
Attleboro last year, causing a million dollars worth of 
damage, the central station power was lost almost im- 


mediately. Superior power went right into action. 

For two full days this Superior carried the entire 
load for pumping and building lighting. Result: “All 
operating routine was carried through splendidly.” 
In referring to this emergency situation Mr. Tennant 
said, “. . . we certainly are proud and of course re- 
lieved, to own this engine and generator of proven worth.” 

Whatever your power generation requirements, be 
sure you have all the facts on National Supply's com- 
plete line (4 to 1765 hp) of Superior, Atlas and Lister 
Diesels. Write or call Engine Division offices in Spring- 
field, Ohio, or contact the nearest sales and service 
point listed below for complete information 


a ee a | 
THE NATIONAL SUPPLY COMPANY 


| ENGINE Aa WEMEUNEE task oie Geesnns Given, bethebnins otal 














SALES AND SERVICE POINTS: Gloucester, Massachusetts + Houston, Texas + Fort Worth, Texas + San Diego, Colifornia 
Oakland, California « Terminal island, California + Ketchikan, Alaska « Washington, D.C. + Chicago, Ilinols + Portland, 
Oregon + Astoria, Oregon * Casper, Wyoming «+ St. Louis, Missouri + Halifax, Nova Scotia «+ Vancouver, 8.C. + Park 


OMSELS USA Rapids, Minnesota + New York, New York + Seattle, Washington « New Orleans, Lovisiona «+ Pittsburgh, Pennsylvania 
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S PARLING 


WATER CONTROL 
EQUIPMENT 


BROAD-GAUGE COMPOUND METERS 


accurately register flows over 1 to 1000 range 


Where extremely low flows in main-lines must be logged, the SPARLING BROADGAUGE is 
ideal! On a 6-inch line, for example, flows of 900 GPM—or more—are measured with practically 
no head loss, while flows of 2 GPM are logged accurately, too 

The compound valve opens automotically and closes by line pressure. A transmitter can be 
added for remote indication, recording, or for avto-metered control of chemical feeds. Available 


in sizes 6, 8”, 10” and 12” 


Your request for CP-333 brings full information. 


66 Luckie Street NW 

6 Beacon Street 

1500 Bouth Western Ave 
626 Broadway 

726 Reserve Loan Life Bidg 


ATLANTA 3 
BOSTON 6 
CHICAGO Ss 
CINCINNATI 2 
DALLAS | 


KANSAS CITY 6, MO 
LOS ANGELES 54 
PITTSBURGH 13 

NEW YORK 17 
SEATTLE | 
TORONTO, CAN 


6 E. Eleventh & 

Box 3277 

3530 Forbes 6 

101 Park Avenue 

1032 First Avenue 

207 Queens Quay West 





N-Sol” Processes 


settle water clarification problems 


fast 


F loc formed by N Sol Ac- 
tivated Silica Sol and your 
regular coagulant is large, 
bulky and strong, settling 
rapidly to produce clear, 
sparkling water. Choose the 
N-Sol Process coagulant 
iid to fit your operation. 
No charge for license under 
N-Sol patents 





PROCESS 


N-Sol-A 
(U.S. Pat. 2,444,774) 


Ammonium 
sulphate 


N-Sol-8 om 
(U.S. Pet. 2,310,009) 
N-Sel-C 
(U.S. Pot. 2,567,285) 


N-Se!l-D 


Chlorine 


Sodium 
bicarbonate 


Activated silica sol is made in your 
plant from our N*® Sodium Silicate 
shipped in drums or tank cars. 


Philadetphia Quartz Company 
1166 Public Ledger Bidg., Philadelphia 6, Pa 
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REACTANT 


ADVANTAGE 


‘Bose of preparation, either batch or 


continuous. Facilitates the production 
of chioromines for sterilization. 


Reactant readily available, inexpensive. 
Reactant usually available where steri- 
lization is normal practice. 

Used where a highly alkaline salt is 
desired. For boiler feed water where 
ammonia is not desired. 


Sample of N Silicate and data 
sheet on jar test procedure on 
request. 


N-Sol’ Processes 


PQ® SOLUBLE SILICATES 





New Chicago Office and Sales 
Personnel Shifts for Darling Valve 


Darling Valve & Manufacturing 
Co., Williamsport, Pa., has announced 
the establishment of a new sales office 
at 30 N. LaSalle Street, Chicago, II. 
Heading all sales activities from this 
office will be B. E. Engstrom, Mid- 
west Sales Manager. 

Other changes in sales positions 
announced were: 

Mr. B. F. Marcin, Sales Engineer, 
has been transferred from the New 
York City area to new and greater 
responsibilities in Pittsburgh. 

Mr. Lewis M. Poag has been ap- 
pointed to handle sales of metal prod- 
ucts including hydrants and valves 
in the Cincinnati area. Mr. Poag will 
be located at 3642 Bellecrest Avenue. 

Mr. Frank C. Zeis, formerly of the 
Missouri Construction & Machinery 
Company, has joined the Company to 
handle sales in the St. Louis area. Mr. 
Zeis is located at 1432 Lanvale Drive, 
Webster Groves, Missouri. 

Mr. Leon A. Hoffmeister, a sales 
engineer for the company for more 
than 15 years, has been transferred to 
the firm’s New York offices at 500 
Fifth Ave. 


Sennet to Represent National 
Water Main Cleaning 

Lowell FE, Sennet, Chicago District 
Sales Engineer of The A. P. Smith 
Manufacturing Company, East Or- 
ange, New Jersey, will also represent 
the National Water Main Cleaning 
Company, 50 Church Street, New 
York City, New York. 

Mr. Sennet’s sales territory con- 
sists of the states of Illirois, Indiana, 
Wisconsin and Michigan. 

The Smith Company Sales Office 
is at 8 South Dearborn Street, Chi 
cago 3, Illinois. The National Water 
Main Cleaning Company Sales Office 
is at 122 South Michigan Avenue, 
Chicago 3, Illinois 


R. P. Nick Appointed Gen. 
Mgr. of Pleuger Pumps 


Pleuger Submersible Pumps, Inc., 
Lancaster, Pa., has announced the ap 
pointment of Robert P. Nick as Gen- 
eral Manager 

Mr. Nick was formerly a partner 
in the Lancaster Electronic Labora 
tory and Vice-President of Fidelity 
Electric and the Everite Pump Co. 
In addition to his new duties as Gen 
eral Manager of Pleuger, he will re- 
tain his position as Vice-President 
and member of the Board of Direc- 
tors of the Fidelity Instrument Co., 


in York, Pa. 





Conoflow Appoints Two 
New Representatives 

Conoflow Corporation, Philadel- 
phia, Pa., has announced the appoint- 
ment of two new sales-engineering 
representatives for Cono Controls. 

The Williams Equipment Com 
pany, New Orleans, Louisiana, will 
service southeastern Louisiana and 
southern Mississippi. Mr. R. L. Wil- 
liams, principal of the organization, 
is well known in this area, having 
been affiliated with the Minneapolis- 
Honeywell Regulator Company in the 
capacity of Industrial Branch Man- 
ager of their New Orleans office for 
a number of years. Mr. Williams is an 
engineering graduate of the Univer- 
sity of Texas, carries registered pro- 
fessional engineer's papers and is a 
member of the Baton Rouge Section 
of the Instruments Society of Amer- 
ica 

Engineered Instrument Sales Com 
pany with offices in Memphis, Tennes 
see, will cover the western part of 
Tennessee, the northern half of Mis 
sissippi and the eastern portion of 
Arkansas. James L. Shilane, Presi 
dent of the company, possesses ex 
tensive experience in the fields of in 
strumentation and automatic control 
He has served as Executive Applica 
tion and Sales Engineer for 
Pierson & Company, Newark, N. | 
Chief Instrument Engineer of the 
H. K. Ferguson Company, New 
York, N. Y.; and more recently as 
Head of the Instrument Design Di 
vision, Vitro Corporation of Amer 
ica, New York, N. Y. Mr. Shilane 
holds Bachelor of Science Degrees in 
Chemical and Electrical Engineering 
from West Virginia University. He is 
a member of the Instrument Society 
of America 


Coghill Joins Carborundum 
Sales Staff 

The Refractories The 
Carborundum Company, Perth Am 
boy, N. J., has announced that Mr 
H. T. Coghill has joined its sales staft 
and is now working in the Cincinnati 


Fe pote 


Division of 


territory, an area with which he is well 


acquainted, having been born and 
raised in Dayton, Ohio 

Mr. Coghill attended Antioch Col 
lege and the University of Michigan, 
majoring in mechanical and chemical 
After concluding his for 


joined the technical 


engineering 
mal education, he 
staff of the American Cyanamid Com 
pany where he vears. He 
then went to Ampco Metals as Man 
ager of their Chicago district. After 
six years, however, he formed his own 
company, operating as a manufactur 
serving the metallurgical 
industries. 


stayed 12 


ers agent 
and proc ess 


Today's Facts 
on Modern 
SEWAGE 
EJECTION 


DUPLEX EJECTOR 
30 te 50 gpm 
150 ft head 


Blackburn-Smith Mfg. Co. 
51 Garden Street, Hoboken, N. J. 

| want to know how | can get better sewage ejection 
at lower cost 


Name 
Company 
Address 


BULLETIN 5S-50 


for look-ahead 
municipal 
engineers 


Get the facts you want on how to 
eliminate costly, complex piping for 
oir and water, messy, unsanitary 
screens, impellers, shredders, expen 
sive pump cleaning . in short, the 
facts on simple, dependable, econom 
ical, clean Blackburn-Smith Ejectors 
Valves and switches are controlled av 
tomatically for unfailing operation by 
electricity, by floats, and by pneumatic 





Snap 
float. Electrode cortrols. 
Compact... 
package” unit. 
Stee! construction. Welded steel pots. 
Simple piping for air, water. 
Ne clogging screens, impellers, shredders 
fo messy pump cleaning. Sanitary. 
Untaliing, dependable operation. 





Features of SLACKBURN-SMITH EJECTORS 
Switches operated automatically by float and electrical controls. 
-action valve controtied automatically, pnewmatically and by 


moter compressor assembly and controis in ‘‘one 


action. Learn how simple, compact, 
and inexpensive they are to install, 
operate, and maintain compeored to 
complicated systems, Get today’s facts 
today—Send the coupon in now! 


BLACKBURN-SMITH 
MFG. CO., INC. 

51 GARDEN ST., HOBOKEN, N. J. 

HO 3-4425 * N. Y. Tel., BA 7-0600 
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(DAM REBUILT WITH “GUNITE” 


This is Lower Doughty Pond 
Dam belonging to the Atlantic 
City, New Jersey, Water Depart- 
ment, a poured concrete struc- 
ture with fresh water upstream 
and tide water at the downstream 
toe. This structure became seri- 
ously disintegrated and eroded as 
shown in the upper photo, and 
was completely restored with 
“GUNITE” a 


inches in thickness with double 


minimum of six 


mesh reinforcement. 


The lower view shows the fin- 
ished job completed by us in 
1941. Both and 
downstream feees were restored 
with “GUNITE”™, as well as the 


wing walls. 


the upstream 


Our 72-page general bulletin 
C-3000 describes this and scores 
of other uses of “GUNITE”. We 
shall be glad to send it to you 
upon request. 





‘“GUNITE’ CONTRACTORS 


GENERAL OFFICES ~ ALLENTOWN, PA. U.S. A 
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More Popular 
Every Day... 


Glazed Fire Clay 
Tile Filter Bottoms 


During 1954 more Leopold duplex filter 
botuoms were sold than in any previous year 
in our history. To date, there are well over 
400 plants (with a daily capacity in excess 
of 1% billion gallons) that have selected 
Leopold bouoms—including such major mu 
installations as Phoenix, Arizona; 
Houston, Texas: Trenton, New Jersey; De- 
Michigan; Baltimore, Maryland; Colum- 
bus, Ohio: Kansas City, Missouri; Omaha 
Nebraska; and Philadelphia, Pennsylvania. 
Represented in this group are the five largest 
municipal fleer plants under construction in 
the country at this time 


nicipal 


trou 


There are, of course, good reasons why the 
Leopold Glazed Tile Filter Bottom is getting 
more popular every day. In this design, laterals 
and distributing blocks are combined in one 
permanent unit that insures equal distribution 
and uniform hitration. The individual blocks 
are made of de-aired fire clay, vitrified and 
salt glaved. They resist corrosion, are not 
subject t© wherculation, won't absorb any 
detrimental amount of water, are impervious 
to acids and alkalis, and will last indefinitely. 

If you re looking for a practical, economical 
solution to your underdrain problems, con- 
sider the advantages offered by Leopold. We'll 
be glad to supply details—without obligation. 


Look to 

for complete water 
purification and sewage 
plant equipment... 


® Dry Chemical Feeders © Mixing Equipment 
@ Filter Operating Tables © Filter Bottoms 


Write today for details 
F. B. Leopold Co., Inc. 


2413 W. Carson Street 
Pittsburgh 4, Pa. 
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Chapman Valve Elects Officers 


The Chapman Valve Manufactur 
ing Company, Indian Orchard, Mass., 
has announced the following elections 
and appointments at a recent meeting 
of the Directors 


Emerson ( 


Board ot 
re-elected 
ernest 


Gaylord 
Chairman of the Board: 
re-elected President of the 
Company; David M. McIntosh was 
elected Executive Vice-President and 
was re-appointed Vice-President in 
Charge of Production; Joseph A. 
Cerow was re-appointed Vice-Presi 
dent in Charge of Engineering; 
Frank A, Hunter was appointed Vice 
President in Charge of Sales; and 
\. Neilson Cochran was re-appointed 
Assistant Tl reasuret \ssistant 
Clerk 


Cochran 


and 


Coho Named President 
of Pleuger Pumps 


Pumps, ine 
that 
named 


Pleuger Submersible 


Lancaster, l’a., has announced 
Mr. Ralph \\ 
president of the compan 

Friedrich W. Pleuger of Germany 
will remain as Chairman of the Board 
of Directors, Other officers and direc 
Henry IF. Huth, Vice 
President ; George B. Hetrick, Treas 
Robert L. Harner, Secretary: 
Coho, R. Ek. Huber and Paul 


Coho, Ir \A 


tors melude 
urer: 
lames P 
H. Trout 


Penn Industrial Instrument 
Becomes Div. of Burgess-Manning 


Penn Industrial Instrument Cor 
poration, Vhiladelphia, Pa., by cor 
has become a division 
Manning Company of 


Illinois, and Dallas, 


porate merget 
of burgess 
Libertyville, 
lexas 

Penn instruments will continue to 
be manufactured at the Penn plant, 
4110 Haverford Ave., Philadelphia. 
William C. Bennett, formerly Presi 
dent of Penn, has been elected Vice 
President and Director of Lurgess 
Manning and will manage the new 
Division, William Melas, formerly 
Vice-President of Penn, was elected 
a Director of Burgess-Manning and 
will continue in charge of engineer 
ing and development. George D. 
Keller continues to be in charge of 
sales and will be assisted by William 
Braun recently jomed the 
company Kurtzhalz, formerly 
Secretary of Penn, has been elected 
(Assistant 
Manning 


has 


who 
oe 


Secretary of Burgess 





IN EVERY WAY 
A SOUND 
CHOICE... 


We manufacture complete 
equipment for water and 
sewage flow control in Fil- 
tration Plants, Sewage Dis- 
posal Plants and Pumping 
Stations. Specify lowa and 
let us solve your problems. 


IOWA & 


VALVE COMPANY 
OSKALOOSA, IOWA 
4 subsidiary of James 8. Clow & Sons 





e If interested in equipment or literature 


mentioned below, 


Reader Service Card with your name, address, and item key number. 


Literature & 
Cataless 
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Sewage Ejector Tables 
428 


7 


Chi 
has released a selec 


Chicago Pump Company, 
cago, Illinois, 
tion of Engineering Tables de 
signed to simplify the selection of 
clog-proof “Flush Kleen” sewage 
ejectors 

deter 
heads 


are lor 
mining the inflow, discharge 
f “Flush Kleen” 
any of the follow 
underground mu 
ap 
installations 
build 
sta 


Kxamples given 


and type sewaye 
ejector to use in 
ing applications 
nicipal lift stations, industrial 
plications, building 
hotels, apartment 
terminals, railroad 


such as 
ings, bus 
tions, et 
Laboratory Equipment 
429 

Metalab Kquipment ( orp 
Hicksville, N. Y., has just released 
a brochure on Immediate Delivery 
on Sectional Laboratory Furniture. 

The brochure describes the fa 
cilities and the re Met 
make immediate delivery 
of laboratory equipment how 
strict quality control methods are 
the the 
equipment 


asons why 


lab can 
and 
used in manufacture of 
Convenient room layouts for lab 
are various 
equipment 
' 
wall 


oratories shown, and 
ot 


center 


items such as fume 
hoods tables 
combinations thereof, storage cab 


inets, service fixtures, and all types 


and and 


of accessories which complete the 
are listed for the 
the reader. Complete 
pecification information is listed 
on the back of this 12-page, 2-color 
brochure 


laboratory. con 


venience of 


Stainless Steel Gate Valves 
430 


The ( ooper \lloy Foundry ( ., 
Hillside, N. |., has announced the 
ivailability of a catalog showing 
the major Stainless Steel Gate 
Valves in the Cooper Alloy line 

In addition to draw 
ings of the various valves the book 

on design 
construc 


schematk 


section 
ot 
tion materials, standards, and qual 
control measures. It 
tains a table of major 
alloys, giving their 
and applications 


in ludes a 
discussion 


let 
factor a 
ity also con 
stainless 
designations 
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e The Marlboro Sewage Department had 
an annoying problem. When conventional 
coatings were used, metal arms on trick 
ling filters corroded quickly—so quickly 
that maintenance was a seemingly end 
less chore 

Then, a new method was tried. Metal 





Protection for Water Lines 


Koppers makes hot-applied Bitumastic®™ 
Enamels that protect interior and ex- 
terior surfaces of large-diameter water 
lines against every corrosive force 
found underground. Write for free 
literature. 











Trickling filters in operation at sewage- 
disposal plant in Marlboro, Mass. Metal 
arms are protected against corrosion 
by Bituplastic No. 28. Ordinary coat- 
ings proved unsatisfactory. 


surfaces were sand blasted, and given one 
coat of Bitumastic® Priming Solution, 
followed by twe coats of Bituplastic® No 
28. Three years later the coating was in 
spected. In spots, there was slight evi 
dence of chipping and cracking; but, in 
general, the coating was in excellent con 
dition 

The Marlboro Sewage Department is 
well satisfied with the performance of 
Bituplastic No. 28... no other coating 
has ever come close to this record 

Koppers makes a family of cold and 
hot-applied protective coatings, each 
specially formulated to control specific 
kinds of corrosion. Write for complete in 
formation on how these durable coatings 
can give your sewage plant long-lived 
protection against corrosion 


)PPER 


BITUMASTIC PROTECTIVE COATINGS 


SOLD THROUGH 


INDUSTRIAL 


DISTRIBUTORS 


KOPPERS COMPANY, INC. 
Ter Products Division, Dept. 461-1, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW TORK, PITTSBURGH, AND WOODWARD, ALA. 
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120A 


Technical Data On 
Wrought Iron Piping 
43) 

Company, Pitts- 
burgh, Pa., has just published a 
l-page digest for ar 
chitects, engineers, plant superin 
tendents and others who specify 
Wrought Iron Piping in air condi 


water supply and san- 


vers 


\. M 


Technical 


tioning lines, 
itary sy stems 

Listed in the reference piece 
under separate tables are size and 
dimensional data for both butt and 
lap weld pipe. Included in the 
tables are pipe sizes ranging from 


© If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Y4-inch to 12-inches; outside and 
inside diameter, thickness; weight 
per square inch, mill test pressure, 
and weight in pounds-per-foot for 
plain ends and threads and cou- 
plings. 

Other information contained in 
the data sheet includes a brief de- 
scription of wrought iron’s com- 
position, an easy method of identi- 
fication, a cross-section photograph 
of a sample of the metal, a review 
of the official standards to which 
wrought iron conforms, and sup- 
plementary information likely to be 
helpful to specifiers. 





To meet every requirement 


you can depend on 


the MATHEWS Flange Barrel Hydrant 


For maximum reliability at lowest cost, you 
can’t buy better than the Mathews Flange 
Barrel Hydrant. It has all the features that you 
look for in a top-quality hydrant — internal 
parts removable through the barrel, compres- 
sion-type valve to prevent leaking in case of 
damage, completely revolving head. In addi- 
tion, every friction point is protected by at 
least one bronze surface, and all water-carry- 
ing areas are designed to reduce friction and 


loss of pressure 


And at slight extra cost... 


The Breakable Flange and 
Stem Coupling —A specially de- 
signed flange in the standpipe 
just above ground level and a 
frangible coupling in the hydrant 
stem are both designed to snap 
when struck a blow heavy enough 
to break the hydrant. Both can be 
replaced quickly and inexpen- 
sively without excavation, while 
the rest of the hydrant remains 
undamaged. 


MATHEWS wnvoranrts 


Mede by 8. 0. Weed Compeny 
Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 
Monvfecturers of “Sand-Spun” Pipe (centrifugally cast in 
sand molds) and R. D. Weed Gote Volves 
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Send for this 60- 
pege coteleg. It 
contains full infor 
mation about the 
8. D. Wood line of 
Cast tron Pipe, Fire 
Hydrents, Gate 
Valves, and Hy. 
draviic Machinery. 





Millipore Filter Membranes Report 
432 

The Millipore Filter Corp., Wa- 
tertown, Mass., has just released a 
booklet containing a comprehen- 
sive summary of developments rel- 
ative to the MF Membrane. 

This illustrated booklet reviews 
approximately eighty technical ar- 
ticles reporting application of this 
new analytical screening device in 
the study of gaseous and liquid 
suspended particles in the sub- 
micron range in size. 

Possibly the most interesting ap- 
plication of the MF filters, in the 
eyes of the bacteriologist, is their 
use in providing a porous matrix 
on which to grow microorganisms 
for study. Bacteria retained quan- 
titatively on the very surface of 
this capillary structure may be 
kept well and evenly fed, and their 
growth carefully controlled, with 
only a few drops of culture me- 
dium. 

The booklet states that results of 
analyses are available in a very much 
shorter period of time; for example, 
in the sanitary control of water, in 
sixteen hours as against forty-eight 
to ninety-six hours. 


Bailey Recorder 
Specifications 
433 

Bailey Meter Company, Cleve- 
land, Ohio, has just published a 
12-page brochure on the new Bailey 
Recorder, a receiver recorder for 
pneumatic and electric transmis- 
sion systems. 

This profusely illustrated, 2-color 
brochure explains in detail the ap- 
plication, operation, engineering 
and ordering specifications of the 
new recorder, 


Packaged Water 
Treatment Plant 
434 


Graver Water Conditioning Co., 
New York, N. Y., has just released 
a Technical Reprint which presents 
a comprehensive discussion of the 
Graver Reactivator Packaged 
Water Treatment Plant. 

The reprint has a cut-away view 
of the plant showing the details of 
most of the equipment as well as a 
typical layout drawing. The heart 
of this plant is the Graver Re- 
activator, a high-rate, self-con- 
tained, softener and clarifier. There 
is a cross-sectional view of this unit 
with pictorial indications of flow 
and sludge movement. 


nn 





e If interested in equipment or 


literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number 


Controlled Volume Pumps 


435 
Milton Roy Company, Phila- 
delphia, Pa., has just released a 
bulletin describing and illustrating 
how Controlled Volume Pumps can 
controllers, ratio 
control ele 


be used as flow 
controllers and final 
process instrumentation. 
section of this pump 
various 


ments 

Che first 
handbook describes the 
controlled volume pumps 


ty pes Oo! 
operate, and 


available, how they 
how stroke length and speed adjust 
ment can be effected manually and 
automatically 

The second section contains ap 
different process 
describing 


; 


proximately 20 
flow diagrams typical 
applications in various industries 
\n engineering data section con 
tains valuable information on how 
fluid characteristics and piping 
affect the operation of the pumps 


Cooling System Water 


436 

Hall laboratories, In Pitts 
burgh, Pa., has just released a 
6- page folder entitled “Cooling 
Water,” which outlines the dangers 
of scale and corrosion in cooling 
systems and organic contamination 
of cooling system water 

The folder points out that fail- 
ures in cooling systems, and re 
sultant shut-downs for repair, can 
make production costs soar. Man- 
aging a cooling system to keep it 
efficient and economical usually is 
not a simple job, it is noted 

\lso included in the folder are 
discussions of solutions found to 
vater problems in an oil 
a steel plant, and other 


1 
cooing 

rennery, 
industries 


Filter Cloth Selection Chart 


437 

Filtration Fabrics Division, Fil- 
tration Engineers, Inc Newark, 
N. J., has just released a 6-page, 
2-color folder on Feon Synthetic 
Filter Cloth. 

Che folder contains all available 
engineering data to help in the 
selection of the right filter cloth 
for any application in filtration or 
dust collection 

Keon Dynel, Nylon, Orlon, Poly 


’ 


ethy ne, Saran and other materials 


ered. Of particular interest 
chemical and tem 


resistance, discussion of 


are charts oft 
perature 
technical considerations, magnified 
views of the various weaves avail 


] 


’ 
able and pertormance case hix- 


tories 
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SECTION THROUGH GATE AND DAM 


DO YOU NEED MORE WATER = 
MORE CONTROL OR SPILLWAY CAPACITY... 


Raising the water level of existing storage areas is often the most economical 
way to meet increasing demands on your water supply. This problem can be 
quickly and economically solved with a Bascule Crest Gate. Additional advan 
tages of the SMS Bascule are the speed and ease of operation for flood control 
and for sluicing away debris and ice 

SMS Bascule Gates are electrically or hydraulically operated by automatic 
and/or manual controls 

According to your needs, gates can be made in lengths up to 100 feet and up 
to 10 feet in height 


Hydrodynamics has been our specialty for over 


Gates & Hoists 
Trash Rakes 
Accessories 


Hydraulic 
urbines 


Pumps 


75 years. For more information on Bascule 
Gates, trash rack rakes, valves and other 
hydraulic accessories, write to S. Morgan 
Smith Company, York, Pennsylvania 


EL 


Free-Discharge 
Valves 
Controllable-Pitch 
Ship Propellers 


Rotovalves 
Ball Valves 


Butterfly 
Valves 
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ENSLOW 


STABILITY 
INDICATOR 





For checking the equilibrium of a finished 
water, and supplying on index useful in 
controlling anti-corrosion treatment. Cato 


log No. 83-895 


WRITE 


Phipps & Bird, Inc. 


P. O. Bex 2V Richmond 5, Va. 





NOUN 


ROBERTS FILTER MFG. CO. 


607 Columbia Ave. 
Derby. Pea. 
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Full Cleveland 
Trencher Line 
438 


The Cleveland Trencher Co., 
Cleveland, Ohio, has just published 
a 4-page, 2-color bulletin describ- 
ing the entire line of Cleveland 
Trenching Equipment. 

Material in the bulletin is 
arranged to facilitate a quick com- 
parison of the capacities, specifica- 
tions and dimensions of all Cleve- 
land models. Twenty-four action 
photos featured on pages 2 and 3 
graphically illustrate various job 
applications on which Clevelands 
have been successfully employed 
Brief text points out special ad 
vantages inherent in Cleveland de 
sign and construction features 

Page 4 of the bulletin features 
Cleveland's backfilling machines, 
The Models 80 and SOW backfillers 
and the Model 190 pipeline back 
filler. Brief specifications of Cleve 
land trailers for general equipment 
and materials hauling are also in 
cluded on page 4 





Air Valve Catalog 
439 


The Multiplex Manufacturing 
Co., Berwick, Pa., has available a 
recently revised catalog on the 
Crispin Air Valves. 

This 24-page, 2-color catalog pro 
fusely illustrated with photo- 
graphs, covers: Slip Joints; Tur- 
bine Valves; Air and Vacuum 
Valves; Pressure Air Valves; and 
Sewer Valves. A complete descrip- 
tion of the valves; specifications 
and shipping weights; and mate- 
rials used in the construction of the 
valves its also given 

The last five pages in the catalog 
are devoted to a partial listing of 
users in the 48 States and through- 
out the world 


Corrosion Resistant Valves 
440 


Alloy Steel Products Company, 
Inc., Linden, New Jersey, has just 
published a new &-page illustrated 
bulletin describing Aloyco 20 Cor- 
rosion-Resistant Valves. 

The new bulletin incorporates re 
cent field-test data on Aloyco 20 in 
various concentrations of sulfuric 
acid at different temperatures. It 
also includes a description, applica 
tions, and advantages of this well- 
balanced, austenitic alloy, together 
with engineering specifications and 
cross-sectional illustrations of thir- 
\loyco 20 valves and fit 
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Your Best Source for 


SWIMMING POOL & 
WATER TREATMENT 


SUPPLIES & EQUIPMENT 


Since 1935, contractors, engineers 
and water supply departments have 
regarded Modern as their most eco- 
nomical source for all equipment 
and supplies for swimming pools, 
lakes and reservoirs. Modern manu- 
factures filters, anti-algae and other 
water treatment chemicals, swim- 
ming pool paint, pool fittings and 
equipment— 100 top-quality prod- 
ucts. Complete line, huge stocks and 
nation-wide distribution assure fast 
shipment. 

Send for free catalog 15-D today! 


modern 


SWIMMING POOL CO.. INC 
i ae AN 
wr ae Ain 








REPAIR BELL AND 
SPIGOT JOINT LEAKS 


SKINNER-SEAL Bell Joint Clamp. 
Gasket is completely sealed. 
2” to 42” incl. Write for catalog. 


SKINNER COMPANY 


M. B 
‘ INDIANA 


TH BEND 
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Chemical Control and 
Testing of Water 
441 

Hall Laboratories, Inc., Pitts- 
burgh, Pa., has just published a 6- 
page folder that discusses the need 
for intelligent Chemical Control 
and Testing to assure the success 
of a water conditioning program. 

The folder points out that, unless 
the water treatment is well defined 
by explicitly stated control limits 
and unless chemical tests are used 
to show that these limits are being 
met, the treatment is likely to be 
either inadequate or wasteful. 

Technical skill and experience 
are required to prescribe the proper 
control limits for plant operators, 
the new literature notes. But the job 
does not stop there. 

The same technical skill is needed 
to choose appropriate testing meth- 
ods and equipment, to instruct plant 
personnel in maintaining control 
limits at all times, and to check the 
continuing program, it is related, 

The folder gives examples of the 
varying needs for testing equip- 
ment by different types and sizes of 
plants 


Cement Lining of Pipe Lines 
442 


Pipe Linings, Inc., Wilmington, 
California, has available a catalog 
on the Cement Mortar Lining of 
Pipe Lines In Place. 

This attractive 12 page catalog 
gives a complete description of both 
the Tate process and the Centriline 
process and their advantages. Line 
drawings show the complete opera- 
tion of both systems. Before and 
after photographs are shown as well 
as photographs of the machines in 
operation. 

A table giving the before and 
after flow characteristics and a list 
of specifications complete the cata- 
log. 


General Municipal Supplies 
443 


W.S. Darley & Co., Chicago, II1., 
has available a general catalog of 
Municipal Supplies handled by the 
company. 

The 100-page catalog lists over 
350 different items in the index that 
are of interest to municipalities, of 
which over 100 items are used by 
water and sewage plants. Photo- 
graphs or drawings accompany 
most of the items along with com- 
plete descriptions and prices. 

Other municipal supplies shown 
include traffic signals, police equip- 
ment, street equipment and fire 
equipment. 





emicals you live by 


Diamond 
Chlorine 








QUICK DELIVERY FROM FOUR 
STRATEGICALLY LOCATED PLANTS 


When you are looking for a reliable, long-term source of 
supply for chlorine, call Diamonp ALKALI. We have four 
modern plants strategically located to serve major chlorine- 
consuming areas. 

These plants ship in all standard-size containers, including 
150-lb. cylinders, ton containers and single-unit tank cars. 
Shipments can be by rail, truck, and in some cases by water. 
For information and technical assistance on chlorine applica- 
tion and safe handling, call your nearby Diamonp Sales Office 
or write Diamonp ALKALI Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 


ome IIAMond 
> Chemicals 


CHLORINE PLANTS: Edgewood, Md.—Muscle Shoals, Ala.— 
Painesville, Ohio—Houston, Texas. 


SALES OFFICES: New York, Philadelphia, Pittsburgh, Cleveland, 
Cincinnati, Chicago, St. Lovis, Memphis, and Houston. 
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Lubricated Plug Valves | The Bernard Pressure Pilot Con- 


a“ | | trol for water supply systems is 
MUNICIPA [ ACF Industries, Incorporated, designed to operate pump motor 
New York, N. Y., has just released controllers on single or multiple 
a 42-page catalog on ACF Lubri- pump systems, according to the 
SUPPLIES cated Plug Valves. pressure demands, and to assure 
This catalog, profusely illustrated correct start and stop operation of 
| with photographs, line drawings pump motors without interference 
and tables covers a variety of serv- of water system surges. The Pilot 
ices for gasoline, water, oil, acids, Control also operates selective se- 
| caustic solutions and other fluids. quence control of pump motors 
| Twenty-two of the principal serv- according to the anticipated de- 
ices are mentioned on page three of mand. 
Write Today for 100 Page Catalog the catalog. Also discussed is the 
new feature and added improve- 
W. 5. DARLEY & CO., Chtenge 12 ment in the valves which is the tef- 
oo : lon gasket 


Ernest Bernard Electric Co. 
10335 $. Morgan St., Chicago 43, Illinois 


























Seniniaie Centrifugal Pumps 
Water Holders 445 
All Types 


Elevated and 
Standp pes 


Pennsylvania Pump & Compres 
sor Co., Easton, Pa., has available 
testy daslaced a bulletin on Centrifugal Pumps 
materials that hold | Class MD and HD. 
down corrosion \ feature part of this bulletin is 

on page 2, where a number-keyed 

cross-section drawing points out all 
| the names and numbers of the var- 


SPEELMON ELEVATED |} 10us part my make up ~ pump 
Complete description and speci 

TANK SERVICE Sicetere ah ey alae im- 
Complete Painting & Repair Service peller; shaft; bearings; balancing 


822 N. Court SF. Rockford, Mi. port; stufing boxes; coupling; 1028 CONNECTICUT AVE., N. W. 
casing and wearing rings; align- WASHINGTON 6, D.C 


ment; and standard equipment 





17'S THE APPLICATION THAT COUNTS 
All guarantem’ work 




















Switch to | 
Power Operators for 


ANTHRAFPILT Throttling Control 


Trade Mark Reg. U.S. Pat. Of as6 


’ “ie ( onoflow ( orporation Philadel 


1 
Pe ee ee phia, Pa., has published a 12-page 
Altering medivm — booklet describing the Cylinder 
Conomotor — revolutionary pneu HOTEL 
matically positioned power oper 
ator for throttling control service Overlooking beautiful 
This bulletin illustrates the re- Lincoln Park. 10 minutes 
markable versatility of the Cylin- to Chicago Loop. Public 
a te der Conomotor and its many appli transportation few ste 

PALMER FILTE Ke EouiP! ME NT CO cations including proportional con from door. Home of 

‘ trol of speed changers, valves, Chat Room, unique dining 


pumps and electrical components 


{HYDRO-TITE! 




















DEPENDABLE youttine COMPOUND 
Seals Bell and Spigot Water Mains 
Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 
General offices and works W. Medterd Sta., Boston, Moss. 
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Stainless Steel Valves 


447 
, New Simplex Type Ccav Valve. 

Cooper Alloy Foundry Co., Hill- Combination controlled - closing 
side, N. J., has just released a tech- and vacuum-breaking valve. 
nical paper made up of Seventy- 
Five Questions and Answers de- 
signed to help in the selection and 
maintenance of stainless steel 
valves. The material for this paper 
was made up from the questions 
raised at the company’s various 
valve clinics. 

The article covers selection of 
materials, data on new materials, 
service and installation problems, 
as well as information on valve re 
palit 





High Pressure Combination oO N E 4- | N Cc H 
Cl 
Hee CONNECTION 
Malsbary Manufacturing Co., | to your main 


Oakland, Calif., has just published 
a bulletin on the new, improved | *e * 

Model 250 High Pressure Combi- pipe line eee 
nation Cleaner. This 8-page catalog | 
recommends uses, briefly describes 


the five different cleaning actions 
of the Model 250 and such exclu 9 2 


sive patented features as the pump 

ing . stem, and reverse siouideaia PRYVENIS surge rupture 

for keeping coils free of scale. It 

shows the Malsbary full-swivel vacuum collapse 
steam gun and heavy-duty dia- 


phragm pump; tells how the new 
Model 250 provides greater volume Why take chances? No matter what the safety factor, surge and 


(360 g.p.h.), greater pressure (to hammer can play some dirty tricks . . . rupture lines, blow out 
, and higher temperatures packing, fracture valves. And if the line breaks or is drained 

It also contains a cost rapidly, it can collapse from vacuum. 
comparison chart, an easy-to-fol- | 











Simplex Type ccav is a new combination! A controlled-closing 
and vacuum-breaking valve to protect your lines against these 
dangers. It’s easily installed, moderately priced, positive-acting. 


low operating « hart, and condensed 
spe cifications 


: When lines are being filled, Type ccav Valve vents air to prevent 
Uses for Sodium Phosphates binding, controls transfer time to prevent surge damage. Timing 
449 can be quickly set from a few seconds up to well over ten min- 
| utes—as dictated by site requirements. If hammer is excessive, 
Monsanto Chemical Co., Inor- | Type CCAV automatically discharges water . . . extra protection 
ganic Chemicals Division, St é; : ' bethaae 
for costly lines and fittings. 
Louis, Mo., has just published a 
booklet containing more than 50 When lines are subject to collapse from rapid draining or line 
sample formulations that demon- | breaks, the Simplex Ccav acts quickly .. . breaks the vacuum 
strate the uses of Sodium Phos- | for maximum safety. 
phates. 
In addition, complete specifica WRITE FOR FREE BROCHURE 
to son 10 of tl “ ost >| s¢ 
@ tina entailed = Aes - SIMPLEX VALVE & METER COMPANY 
of these versatile phosphate saits Dept. WS-4, 7 E. Orange 5t., Lancaster, Pa. 
ate listed. Typical analysis, ship 








ping classifications, packing, gran 


ulation and bulk densities are ® 
given. Also described are the gen- 
eral properties of the various salts 
for detergency, water softening, 


peptization, buffering compositions 
and sequestering agents 











VALVE AND METER COMPANY 


CEE 
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FOR SALE 


CAST IRON PIPE 


2000 Feet 12” Class “200” 
Bell & Spigot 
1000 Feet 18” Class “100” 
Mechanical Joint 
1000 Feet 24” Class “200” 
Bell & Spigot 
The above pipe in good used condition, 
available for immediate shipment at a spe- 
cial low price 
Complete inventories of new cast iron 
water main fittings from 3” to 30”, fire 
hydrants and valves 
Complete facilities for flanging and braz- 
ing cast iron pipe and fittings to your 
specifications 


Immediate Delivery——Write, Wire or Phone 


BROWN-STRAUSS CORP. 


1546 Guinotte * Kansas City, Mo. * HA 1000 





FOR SALE 


Trident Crest 8” high duty meter, mfg. by 


Neptune Meter Co., complete with 8” Trident 
trap and 2-8" 1's slightly used, excellent con 


dition, price on application, contact 


PURCHASING AGENT 
CHICAGO TRIBUNE 
Chicago, 11, it 














FOR SALE 


Pumps—W orthington, 18”, 2 
12,140-GPM, 270 ft. Hd. D.C. to 
1000 HP Syne. Motor; Worthington, 
20”, 2-Stage, 12,140-GPM, 49 ft. Hd 
DC to 200 HP Sync. Motor 


Expansion Joint Bargain Am 
Steam Co,—12"°—8"—6"—4” 


Valve Reseating Tool Set—New (Im 
6% = 66 ap., New, $95.00 


HARRIS MACHINERY 
Minneapolis 14, Minn. 


Cent 
Stage 


Dist 














POSITIONS WANTED 


Graduate Sanitary Engineer. 10 yrs. engineering- 
sales administrative experience Industrial and Mu 
nicipal Weter and Waste Treatment. Write Box 
1127, Warer & Sewack Worxs, 185 N. Wabash 


Avenue, Chicago |, Illinois 





POSITION WANTED 
Superintendent Sewage Treatment 
Age 42. 15 years successful experience in the 
field of sanitation. Experience as Superintendent 
of Activated Sludge and been F filter processes 
Present ¢ City 
Health Department Prefer —4 or south west 
Write Box 1126 
WATER & SEWAGE WORKS 
185 N. Wabash Avenue 
Chicago 1, IMlinois 
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Feeding of Chemicals 
450 


Hall Laboratories, Inc., Pitts- 
burgh, Pa., has just released a fold- 
er that states that hit-or-miss addi- 
tion of chemicals can be just as 
harmful to an industrial water sys- 
tem as improper prescription of 
medicine is to the human body. 

The new folder, Feeding of 
Chemicals, states that when chem- 
ical feeding systems are not prop- 
erly designed for the problem at 
hand, difficulties leading to loss of 
time, production, and money can 
result. 

Examples are given of tube fail- 
ures, plugged feed lines, and other 
troubles caused by ill-advised 
chemical feeding on the part of in- 
experienced personnel. Many dol- 
lars and much grief could have 
been saved by simply calling on 
qualified specialists to help, states 
the folder. 


Gratings and Stair Trends 
451 


Dravo Corporation, Pittsburgh, 
Pa., has just published a bulletin 
that describes the complete line of 
Tri-Lok Interlocked and Tri-Forges 
Welded Grating and Stair Treads. 

The 16-page booklet explains im- 
portant construction features of the 
two types. Photographs and detail 
sketches fully illustrate the many 
styles available as well as typical 
installations and applications. In- 
formation on serrated grating, ar- 
moring and flooring is also included 
in the bulletin. 

A series of tables list the grating 
weights, standard sizes of safety 
stair treads, panel widths, and the 
safe bearing loads for various bear- 
ing-bar spacings. Diagrams explain 
typical fastening devices, and how 
they are applied to hold the grating 
panels secure. Complete specifica- 
tion information is included 


Short Body Fittings 
452 


Warren Foundry & Pipe Corpo- 
ration, New York, N. Y., has just 
published an &-page booklet en- 
titled Warren Short Body Fittings. 

The booklet provides the detailed 
standard specifications for short 
body pressure fittings and illus- 
trates the design, dimensions and 
types of fittings available from the 
company’s Everett, Mass., or Phil- 
lipsburg, New Jersey, plants. 


Malleable Couplings 
453 


Gustin-Bacon Manufacturing 
Company, Kansas City, Mo., has 
just published a 16-page illustrated 
folder on Malleable Pipe Couplings 
and Fittings. 

Thirty photographs demonstrate 
the savings in time and labor made 
by Rolagrip couplings for plain 
end pipe and Gruvagrip and Gruva- 
joint couplings for grooved pipe. 
Diagrams and complete specifica- 
tions for these products, as well as 
Gruvagrip fittings, are included. 


Pipe Connections, Unions, 
and Bleeder Valves 


454 


Gray Tool Company, Houston, 
Texas, has just published a new 
12-page, 2-color, combination en- 
gineering manual and catalog that 
completely describes the new GRA- 
LOC line of Universal Pipe Con- 
nections, Unions, and Bleeder 
Valves. 

Describing a new concept of all- 
steel sealing with a pressure-aided 
seat termed by the manufacturer as 
the GRALOC principle, the book 
shows how this principle has been 
incorporated into a pipe connection 
and union covering connection 
ranges from 4” to 12” and vent- 
drain-bleeder. 

Complete descriptions are given 
of applications which simplify and 
improve piping systems, as well as 
results of independent laboratory 
tests proving the pipe connection 
to be leakproof for any internal or 
external condition the pipe is ca- 
pable of withstanding, from a full 
vacuum to the highest super-pres- 
sure applications. In addition the 
book gives complete data on con- 
struction, operation, advantages, 
specifications, dimensions, pressure 
ratings and prices. 


Mechanical Separator 
455 


Chain Belt Company, Milwau- 
kee, Wis., has just released a bulle- 
tin on the Rex Float-Treat. Float- 
Treat is a trade name assigned to 
a new mechanical process used to 
separate greases, chemical flocs, 
and suspended organic matter from 
industrial waste liquids. 

The new booklet describes the 
Float-Treat system in detail 
through the use of plan views, dia- 
grams, photos and text. 











ALBRIGHT & FRIEL INC. 


Conssiting Engineers 
Water, Sewage and industrial Wastes Problems 
Airfields, Refuse incinerators, Dams 
Power Plants, Fleed Controi 
Industrial Bulidings 
City Planning, Reports, Appraisals and Rates 
Laboratory 


121 SOUTH BROAD ST. PHILADELPHIA 7 


BOGERT AND CHILDS 
CONSULTING ENGINEERS, 


$. Childs 
tven L. Doneid th. Dimers 
Robert A. Lincoln Charles A. Mangenero 
Williem Martin 
Woter & Sewage Works . Refuse Dispose! 
* Flood Control * Highways and 
Bridges «+ Airfields 
624 Madison Avenue, New York 22, N. Y. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations — Rates — Management — Lab- 
oratory—City Planning 
210 E. Park Way. 
Pittsburgh 12, Penna. 

















Alvord, Burdick & Howson 
E rs 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainag 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 





Bowe, Albertson & Associates 
Engineers 


Wales and Gowase Wote 
Industrial Wastee—Retuse 


Pulldings 
MO me a 


110 William St. New York 7, N.Y. 





CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas 6&6 


Electric Transmission Lines. 
351 East Ohio &t., Chicago 11. Illinois 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 
Ria | Nicholas 8. Hill Associates ) 
Supply, Sewage 2 i 
Management, and Biological 
New York 


112 East 19th St. 


Cotton, Pierce, Streander, Inc. 


Associated & Consultants 
132 Nassau New ~ oe N.Y. 
P.O. 4 198, Hyde Park 36, Mase. 
1? x Erie as Phile. 40, Pa. 

55 Caroline Rd. , Gowanda, N.Y. 
Water Supply Treatment, Distribution, 
Sew e, Sew Treatment 
Refuse Disposal, Trade Wastes 
Power ts 
Reports, Plans, Supervision. 








Michael Baker, Jr. 
The Boker Engineers 


CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 


HOME OFFICE—ROCHESTER, PA. 


BURGESS & NIPLE 
Civil and Senitery Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
2015 West Fitth Avenue 
Columbus 12, Ohio 


DE LEUW, CATHER & COMPANY 
Water Supply Sewerage 
Railroads Highways 








W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City, Cleveland. 


Mo. Ohio 
P.O. Box 7088 1404 E. 9th St. 


Sarrelt’ A’ Pare A. tae 
Hewerd J. Williams 


Supely 1a 
Port ~ ees ea Bldgs 


NEW YORK 








MR. CONSULTING ENGINEE) 


Are you interested in both 
WATER &6 SEWAGE 
If so there is no better place for your pro- 


fessional card than in this dual interest 
magazine. 


WATER 6 SEWAGE WORKS 


Camp, Dresser & McKee 


Conssiting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 


Finkbeiner, Pettis & Strout 


Carteten 6. Finkeeiner, 6. @. Pett, Hareid K. Strout 











BLACK & VEATCH 
Conselting Engineers 
Water — Sewage — Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 

















CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 
BUILDING 
HOUSTON 2, TEXAS 
CH-1624 





Additional Engineers Cards on Next Page 
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Sewage, Industria! 
and Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 
Appraisals, Investigations & Reports 





The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment 6 Distribution 
Sewers & Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohie 














GILBERT ASSOCIATES, INC. 
Engineers and Conseltents 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


Jones, Henry & Williams 
Conseiting Senitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 


New York. 50 Church Street 











GLACE AND GLACE 
Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg, Pa. 








Engineering Office of 
CLYDE C. KENNEDY 


a 
SANITARY ENGINEERING 
—_—~<>—_—_—_ 

SAN FRANCISCO 


LEE T. PURCELL 


y & Purification; 
; Industrial 








GREELEY AND HANSEN 
Engineers 


Paul Hansen (1920-1944 
Paul E. Langdon Kenneth V. Hil 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 5S. State Street, Chicago 4 


BSamue! A. Greeley 





Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 


369 East 149th Street 
New York 55, N. Y. 








w. &. wavEeNns a emenson 
a. «A. eveeer *. Ww. s0NES 
Ww. avery 
*. © Paloesay ©. & onpway 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLDG WOOLWORTH BLDG. 
CLEVELAND 14, 0 WEW YORK 7, WY. 





WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 


ROBERT AND COMPANY 
ASSOCIATES 
Engineering Biwvisien 
ATLANTA 








Hayden, Harding & 


Buchanan 
Consulting Engineers 
lohn L. Hayden 
John H. Harding Oscar |]. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


610 Park Square Building, Boston, Mass. 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 
Laboratory 


Statler Building. Boston 16 


RUSSELL AND AXON 
Conselting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louls 2, Mo. 
Municipal Airport. Daytona Beach, Fia. 











HAZEN AND SAWYER 


Engineers 
Altred W. Sawyer 
Municipal and Industrial Water Supply 
Purtfieation and Distribution 
Sewage Works and Waste Disposal 


Investigations, Design, 
Supervision of Construction and Operation 


110 East 42nd Street New York 17, N.Y. 


Richard Hazen 


Nussbaumer, Clarke & Velzy, Inc. 


Newell L. Nussbaumer—irving Clerke— 
Charles R. Velzy 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, New York 
$27 Franklin St. Buffalo, N. Y. 


MILES O. SHERRILL 


Consulting Engineers 
Marion C. Welch, Associate Engineer 
A 


neers” 
1412 Bardstown Rood Loulsville 4, Ky. 











JAMES and BAXTER 
Associates, Inc. 
Architects and Engineers 

A complete professional service 

Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way, Miami 44, FLORIDA 











PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 


Wellington Donaldson, Staff Consultant 


Water, Sew Drainage and 
Industrial aste Problems. 


Structures — Power — Transportation 














5! Broadway New York 6, N.Y. 


J. E. SIRRINE Company 
Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


South Carolina 


Greenville 
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CONSULTING ENGINEERS 


Specializing in the Field of 


WATER AND SEWAGE WORKS 








Continued 


Alden E. Stilson & Associates 
Limited 
Consulting Engineers 


Water Supply—Sewage—Waste Disposal! 
Bridges—Highways—lIndustrial Buildings 
Studies—Surveys—Reports 


245 North High St. Columbus, Ohio 


WESTON, ECKENTELDER 
and HOOD, INC. 
Consultants 


Stream Pollution, Industrial Waste . 
Waste Utilization, Water Supply, Toxicity 
Evaluations, Labora Analyses, Surveys, 
Reports, Research and Development, Process 
Engineer, Plans and Specifications, Oper- 
ation Control 


318 Market St. Paterson, N. J. 








Benjamin L. Smith & Associates 
Engineers 


Investigations — Reports 
Designs — Supervision — Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 


PAUL A, UHLMANN H. E. BONHAM 
CARL E. KUCK NYE GRANT 
Consulting Engineers 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 


4954-58 N. High St. Columbus 14, O. 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industriai Waste Treat- 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon Sit. Boston. Mass. 








SPANSKI and WILLIAMSON 
Engineers — Geologists 
Groundwater Exploration 
Investigations and Reports 
P.O. Box 151 
Springfield. Illinois 





MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
If so there is no better place for your 
professional card than in this dual 
interest magazine. 


WATER & SEWAGE WORKS 


Whitman & Howard 


Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage, 

Sewage tieposal, Water Front Improvements 

md all Municipal and Industrial Develop- 

nent Problems, Investigations, Reports, De- 
signs, Supervision, Valuations. 


89 Broad 5&t., Boston, Mass, 








STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Water Works—Sewerage 
Electric Power—Flood Control 
Rate Studies—Valuations—Industrial 











Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical 6 Bact. Laboratory Service. 


441 North 2nd 81. Reading, Pa. 








WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers — Consultants 
Civil—Sani —$tructural 
Mechanical—Electrical 
Reports, Plans, Supervision, Apprateals 
1304 St. Paul Street 


Baltimore 2, Maryland 











Yes, it is possible to stay in a downtown 
“heart of the loop” hotel at modest 
prices —Enjoy the friendly atmosphere 
and fine food plus the convenience of 
being so near to business, shopping or 
entertainment of the fabulous loop. 


Rooms with detached beth $3 —with 
beth from $4—Home of the famous 


Crystol Bar. 


guest rooms... private wy 
beach, cabana club . . . dining room and “A 
cocktail lounge. NG 


Carefree living enhanced by .. . large 


Ce 
|, ocean a” 


evo a 


On the Ocean 
Madison, East. of LaSalle at 43rd Street MI 





Water & Sewace Works, APRIL, 1955 





INDEX TO ADVERTISERS 


A 


A F. Industries, Incorporated 

Alabama Pipe € 

Albright G Friel, inc 

Aivord, Burdick G Howson 

American Hard Rubber Co 
Anthracite Equipment Corp 


Aurora Purnp Company 


ndustries, ine LIA 


2nd Cover 
4\A 
I2Z7A 
127A 
41A 
124A 
41A 


| BA-42A- 


2A-|106A-111A-3rd Cover 


Badger Meter Mtg. Co 
Bafta, john | 

Baker, jr., Michael 
Beckman, Inc., A. O 
Bernard Electric ( 
Betz, W.H. GL. D 
Blackburn-Smith Mfg Co 
Black G Veatch 

B gert and Childs 


Ernest 


Bowe, Albertson G Associates 
Buck, Seifert and Jost 
Builders-Providence, Inc 
|1BA-42A-102A-106A-I111A 
Burgess G Niple 
Burns G McDonnell 


c 


Camp, Dresser G McKee 
Capitol Engineering Corporation 


19A 
127A 
127A 

16A 
124A 
127A 
LI7A 
127A 
127A 
127A 
127A 


3rd Cover 
IZ7TA 
IZ7A 


127A 
127A 


Cast Iron Pipe Research Association 


Cement Gun Company 

Centriline Corp 

Chapman Valve Mfg. Co 

Chester Engineers, The 
Chicago Bridge G Iron Co 
Chicago Purp Cx 

Clow G Sons, james B 
Combustion Engineering Co 
Consoer, Townsend G Associates 

Continental Can Co 

Cotton, Pierce G Streander, Inc 


Crane Company 


« 


Darley G Co., W. S 
DeLeuw, Cather G Company 
Diamond Alkali Co 

Dresser Mfg. Div 


Eddy Valve ¢ 


Fay, Spotford G Thorndike 
Finkbeiner, Pettis G Strout 
Fischer G Porter Co 
Flexible Sales Corp 

Foxboro Co., The 

Freese. Nichols G Turner 


12A-13A 
117A 
107A 
20A 
127A 
14A 
93A 
35A 
28A 
127A 
30A 
127A 
33A 


127A 
127A 
9A 
36A 
24A 
127A 


G 
Gannett Fleming Corddry G 
Carpenter, Inc 
Gilbert Associates, Inc 
Glace G Glace 
Graver Water Conditioning Co 
Greeley G Hansen 


H 

Havens G Emerson 
Hayden, Harding G Buchanan 
Hazen G Sawyer 
Healy-Ruff Company 
Hersey Manufacturing Company 
Homelite Corp 
Homestead Valve G Mfg. Co 
Hotel Brevoort 
Hotel Parkway 
Hotel Tatem Surf Club 

Hydraulic Development Corp 


lowa Valve Company 


James and Baxter Associates, Inc 
Jennings-Lawrence Co., The 
Johns- Manville 

Johnston Pump Co 

jones, Henry G Williams 


Kennedy, Clyde C 
Knowles, Inc., Morris 


Koppers Co., Inc 
L 


Lakeside Engineering Corp 

Layne G Bowler, Inc 

Leopold G Co., F. B 

Leopold G Stevens Instruments, Inc 
Lozier Co., Wm. § 


M 


Metcalf G Eddy 

'M GH Valve G Fittings Co 
Millipore Filter Corp 
Minneapolis-Honeywell Reg. Co 
Modern Swimming Pool Co., Inc 
Morse Bros. Mchy. Co 

Mortell Co., |. W 

Mueller Co 


National Clay Pipe Mfgr. Assn 
National Supply Company 

National Water Main Cleaning Co 
Neptune Meter Company 
Nussbaumer, Clarke, Velzy, Inc 


° 
Olin Mathieson Chemical Corp 
Oliver Corp., The 
Omega Machine Co 


P 
Pacific Flush Tank Co 
Parsons, Brickerhoff, Hall G 
Macdonald 
Peerless Purnp Div 
Pennsylvania Salt Mfg. Co 
*Philadelphia Quart Company 
Phipps G Bird, Inc 
Pitometer Associates, Inc., The 
Pittsburgh Coke G Chemical Co 
Pittsburgh-DesMoines Stee! Co 
Portland Cement Association 
Pirnie Engineers, Maicolm 
Presstite Engineering Co 
‘Proportioneers 
Purcell, Lee T 


be 
Ranney Water Methods, Inc 
Riddick, Thomas M 
Robert and Company Associates 
"Roberts Filter Mfg. Co 
Royer Foundry G Machine Co 
Russell and Axon 


s 
Simplex Valve G Meter Co 

Sirrine Company, |. E 
Skinner Co., M. B 
Smith G Associates, Benjamin L 
Smith G Loveless 
*Smith Mfg. Co., A. P 
Smith, S. Morgan 
Spanski G Williamson 
Sparling Meter Co., Inc 
Speelmon Elevated Tank Service 
Stanley Engineering Company 
Stilson G Associates, Alden E 


T 


Taylor G Co., W. A 396A 
Tennessee Corporation 124A 


U 


Uhimann G Associates 129A 
*U. S. Pipe G Foundry Co 29A 


w 

‘Wallace G Tiernan, Inc Back Cover 
Wertz Engineering Co., Inc 129A 
Weil Pump Company 95A 
Weinman Pump Mfg. Co., The 117A 
Westinghouse 6A-7A 
Weston, Eckenfelder and Hood, Inc...129A 
Western Machinery Co 103A 
Weston G Sampson 129A 
Wheeler Mfg. Co., C. H 

Div. Economy Pumps, Inc 100A 
Whitman G Howard 129A 
Whitman, Requardt G Associates 129A 
Wood Company, R. D 120A 


Zimmer and Francescon 96A 








"Advertisers represented in the May 


1954 Reference and Data Edition with Catalog specifications copy. Please refer to that issue for additional 
nformation concerning their products or equipment 








Water & Sewackr Works, APRIL, 1955 





MEMPHIS, TENN. 


(COMPLETED IN 1953) 


Exterior view of Thomas H. Allen Pumping Station 


one of the “show places” of Memphis, Tenn. 


This modern pumping station is a good example 
of the present-day trend in municipal water plant 
design. 

The Thomas H. Allen Station with two older 
stations serves an area of 121.5 square miles and a 
population of over 450,000. It incorporates the 
last word in metering and control equipment, 
integrated and centralized for maximum efficiency 
of plant operation. All important system functions 


Thomas H. Allen Pumping Station 


concerned with water flows, pressures, and levels 
are metered by Builders-Providence equipment 
installed by the sub-contractors, Industrial Heating 
& Plumbing Co. of St. Joseph, Mo. 

We will be glad to send you full information 
on the broad Builders line of up-to-date equipment 
for up-to-date water works service. For complete 
details write Builders-Providence, Inc., Providence 
1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION OF  68B-I-F 


INDUSTRIES 


INC 


ee , . M 
BVUILOERS (RON FOUNDRY © PROP ORTIONE ERS ine © OMEGA MACHINE CO, F 
Cc 





Where glass is needed, 


glass 1s used.... 


How well chlorination equipment does its 
job depends not only on proper design but on 
the selection of the right material for each part 
of the assembly. 


In W&T equipment, every part is employed 
where it best suits the purpose for which it is 
intended. And every part gives good service be- 
cause it is made of the right material for the job. 
Glass, metals, ceramics, and many types of plas- 
tics are used throughout Wallace & Tiernan’s 
complete line of chlorinators — and each is 
selected for its ability to give you the most sat- 


isfactory operation under your plant conditions. 


HERE IS A PARTIAL LIST OF MATERIALS 
USED IN W&T CHLORINATORS: 


“Pyrex” Glass 

Platinum 

Silver 

Monel 

Tungsten 

Tantalum 

“Hastelloy C” 

“Kovar” 

“Cobenium” 

“tsolantite” and other Ceramics 
Fiberglass Reinforced Plastic 
“Teflon” 

Hard Rubber 

“Saran Rubber” 

“Saran” 

*“Kel-F” 

“Kralastic” 

“Hypalon” 

“Uscolite” 

Unplasticized Polyvinyl Chlorides 
Plasticized Vinyls 

“Lucite” 

“Plexiglas” 











Since 1913, W&T research has consistently 
sought out new designs, principles and mate- 
rials. Every new development is placed under 
rigid field tests to prove it can meet the exacting 
standards that dependable and economical chlo- 
rination demands. 


When you depend on W&T equipment, you 
have the assurance that 40 years of experience 
in the chlorination field is being used to bring 
you the best in design, parts, and materials — 
selected and tested specifically to fit the need. 
When you are looking for chlorinators that last, 
ask for Wallace & Tiernan first. 


WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET, BELLEVILLE 9. NEW JERSEY 





